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I: MILLION 


CUBIC YARDS 
CONCRETE 


HAVE BEEN AIR-ENTRAINED WITH 


FEBCRETE A.E.A. 


ON BRITISH GOVERNMENT CONTRACTS 
DURING THE PAST TWO YEARS 


FEBCRETE Aijr-Entraining Agent without adding to cost 
improves the flowability and workability of concrete, allows the 
water-cement ratio to be reduced and increases resistance to 
the passage of water and to repeated cycles of freezing and 
thawing. 

it ensures that full compaction and maximum compressive strength 
are obtained without excessive vibration, reduces segregation of 
the aggregates and prevents bleeding. Write for brochure. 
















LONDON : 102 Kensington High Street, W.8. Telephone: WEStern 0444 
MANCHESTER : Albany Works, Albany Road, Choriton-cum-Hardy. 
Telephone: CHOriton 1063 
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BAR-BENDING 
EQUIPMENT 








This is a_ single-disc machine 
which is specially designed for an 
extraordinarily high rate of bend- 
ing bars up to | in. diameter. 
A full hook takes three seconds’ bending time. It 
is also equipped with accessories for bending angle 
loops in one operation on mild steel reinforce- 
ment up to | in. diameter. 





HOOPS & 
SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and ARD.SO 
models for the bending of hoops 
and spirals. Bends radii of | 1 in. 
and upwards and to any pitch of 
spiral. 





Our Bending Equipment also includes the ARD.SO model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as ‘‘ Square Grip,” 
“** Twisteel,”’ etc., which can be fitted to the ARD.50 and RAS.40 models. 
Full details are available on request. All machines are available for Sale 
or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams & Cables: Cembelgi, Chatham 
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SHOREHAM HARBOUR DEVELOPMENT 





The improvement of the harbour facilities at 
Shoreham to accommodate larger colliers 
feediig Brighton ‘B" power station com- 
prised the construction of three new break- 
waters, a new lock, lay-by wharves and 
ancillary works including extensive dredging 


consulting engineers 
Sir William Halcrow and Partners 


CONTRACTORS 


PETER LIND & COMPANY LIMITED 
LONDON 


ROMNEY HOUSE, TUFTON STREET, LONDON, 5S.W.! 
TELEPHONE ABBEY 736! 
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CONTRACTORS ! © Do you know that 


GLASS FIBRE FORMWORK 
by comparison in speed of erection, 
lightness of handling and quality of 


finish, completely outclasses all other 
methods ? 


DESIGNERS! Do you know that with 


GLASS FIBRE you now have more 
freedom of design, with unlimited size, 


double curvatures and intricate shapes? 





POLYGLAS 
Consult 


D. A. MODELS - LTD 


108 WOODSTOCK ROAD, LONDON, W4. TELEPHONE: CHISWICK 2011 
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AND 
IF 








Head Office: 
46 CLARENDON ROAD 
WATFORD 


Telephone: Watford 3448! 











Branches: BIRMINGHAM - MANCHESTER - LEEDS - DURHAM - EDINBURGH ~ CARDIFF 
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OUTSTANDING BUILDING... 


PROLAPIN Liquid Cement Waterproofer 
LITHURIN Concrete Floor Hardener 


Outstanding QUICKSOCRETE P.O. & D. Rapid Hardeners and 
products... . Setters 

WETEXI ‘S’ Colourless Silicone Waterproofer 
CHEMICAL CONPLAST Concrete Piasticiser 
BUILDING CONPLAST ‘W”’ Anti-freeze and Plasticiser 
PRODUCTS CEBEX 112 Mortar improver 
etal Wrerte CEBEX 113 Expanding Grouting Material 
Cleveland Road CEBEX 124 Multi-purpose Slurry Liquid 
Hemel Hempstead ROAD CONPLAST Air Entrainer and Plasticiser 
Herts. CONBEX Pilasticised Expanding Grouting Material 


CHEMICAL BUILDING PRODUCTS LTD 


4900 (5 lines) LIFTOYL Floor Cleaner and Degreaser 

feel tie Freithe ORKIT & TEKTAM Bituminous Coatings and 
We shall be pleased Compounds 

to supply full des- CONCURE Concrete Curing Agent 


qtptive Gterature. NITOLUX & ROBRITE Paints 
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LEDNOCK DAM 





FOR THE NORTH OF SCOTLAND 
HYDRO-ELECTRIC BOARD 


Ss and 





Consulting Engineers : Sir M. MacDonald & Partners 


Difficult access to remote sites is no barrier to the establishment of 
Taylor Woodrow methods in the field. Here at Lednock is yet 
another example of the Taylor Woodrow ‘ full-mechanization’ 
policy in action. Excavating thousands of tons of rock; winning 
and processing of aggregates; placing 110,000 cubic yards of 
concrete and hundreds of other operations — to each of these were 
directed our extensive resources in modern plant and equipment. 
ial Full mechanization means greater speed and economy combined 
with sound construction. 


tiser 





TAYLOR WOODROW Be 


BUILD EVERYWHERE 











10 PARK STREET - LONDON W.1 + GROSVENOR 8871 
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FREYSSINET PRESTRESSING a 





THE FREYSSINET SYSTEM 


! 

' 

1 

! 

' The Freyssinet cone anchorage is a simple wedge. the female part 
! being a conical steel-wound lining heavily reinforced with high-censile 
! steel spirals to resist bursting forces. The male part is a strong steel 
tube around which mesh reinforced concrete is built up to form a 
1 similar conical shape. Available sizes 8/200", 10 200", 12/200" and 
; 12/276" 


THE FREYSSI-STRAND SYSTEM 


The Freyssi-Strand anchorage is based on the use of the standard 
Freyssinet female cone in which the strand is anchored centrally with 
a three-jaw steel serrated wedge. Tensioning is carried out with a 
hollow-ram type jack hydraulically operated with automatic ramming 
and de-wedging devices. The system is designed for use with the 
following diameters of strand: 0.6", 0.7", 1° and 14" 






THE FREYSSINET 
MULTI-STRAND SYSTEM 


The Freyssinet Multi-Strand system is similar in principle to the tradi- 
tional Freyssinet 12-wire system, in that the twelve half-inch strands 
are tensioned and anchored simultaneously. The female anchorage is 
made of high-quality steel, and the male cone, also of steel, is serrated 
along the fluted surfaces. The !2/)° Multi-Strand cable provides a 
prestressing force equivalent to 2.5 times that of a 12/276" wire cable 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


Other ae equipment supplied by us includes Hydraduct Sheath, Grouting Equip- 


ment, ing Jacks, etc. We also supply the Freyssinet Bridge Bearing Pads, and 
Freyssinet Flat Jacks. 54 ' , 7 





Full details and complete technical information on prestressing equipment are always available | 
on request. 


60. Aprit. 1960. CONCRETE AND CONSTRUCTIONAL ENGINEERING xi 


DRALL PRESTRESSING EQUIPMENT 


NG and P.S.C. PRESTRESSING 


P.S.C. MONOWIRE SYSTEM 


The P.S.C. MonoWire anchorage is based on the use of a single piece 
“ collec"’ sleeve wedging in a conical hole; all sleeves are serrated 
internally to give absolutely positive gripping. in all cases the principal 
component of the various anchorage assemblies is a stee! truncated 
guide which leads each wire from its compact cable position to its 
point of anchorage through a gentle curvature. MonoWire anchorages 
are available for |, 2, 4, 8 and 12 wire cables of wire sizes up to and 
including 0.276". 








EE 
TANK ANCHORAGE 


The P.S.C. MonoWire tank anchorage has been developed to provide 
a compact jacking and anchorage point for circumferential prestressing 
wires used in tank construction. it consists of a strong cast Meehanite 
guide working in conjunction with individual P.S.C. MonoWire sleeves 
and bushes. The guide is designed so that four opposing wires may 
be anchored at |" centres, and at the same time allowing a further 
four wires to pass throw grooves under the guide to provide an 
effective wire spacing of }° centres. 


P.S.C. MONOSTRAND SYSTEM 


The P.S.C. MonoScrand system is similar in principle to the MonoWire 
system in chat the anchorage jaws wedge in a conical hole. Two types of 
MonoStrand anchorage have been developed for use internally or externally 
The type illustrated comprises a stee! truncated guide cast into the end of 
a concrete member and the strand anchored by means of serrated steel 
jaws. External bushes are available for use with bearing plates. Anchor- 
ages have been developed for use with all sizes of strand up to and including 
4° diameter. 











3 i EQUIPMENT LTD 


HEAD OFFICE AND WORKS: ARUNDEL ROAD, INDUSTRIAL TRADING ESTATE, UXBRIDGE, MIDDX 
Telephone : Uxbridge 5241 
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Ty REINFORGEMENT 
ca? A] 2 oe 
© bas . OF COURSE! 


HAR SPACER 





5} and a guarantee that 





the specified concrete cover 
is accurately maintained... . 


Complying in ALL respects to the British Standard & Codes of Practice. The U-KLIPON BAR SPACER 
of revolutionary design is instantly fixed with a vice-like grip in the desired position on all = of rein- 


forcement, including mesh and prefabricated. As an inseparable part it positively cannot 


by heavy camping or vibrating. For any Bar Spacing problem, 


CONSULT 
THE B.E.C. BAR SPACER SERVICE 


which has been and is responsible for the most outstanding and prominent contribution to accurate 
bar spacing in reinforced concrete, thus providing precision, economy, and labour-saving means of 
ensurin » ae the specified concrete “ cover "’ is maintained under all conditions. it is noteworthy 
that such is the increasing popularity and demand for “ B.E.C."’ Bar Spacers, borne out by sales in excess 
of 35 millions, that we are able to RETAIN OUR PRICE LIST OF Peas WITHOUT MODIFICATION 
Over 120 stock sizes of bar spacers enable us to give immediate attention to requirements 

Write now for comprehensive details and samples. Our Technical Consultants will call on request. 


Patent Nos. 597,505, 715,563, 789,018, 818,538 
Registered Nos. 870,560, 886,239. English and foreign patents pending 


be displaced 





B.E.C. BEARER BLOCK 


FOR GROUND BEAMS * BARREL ROOFING 
BRIDGES : MAT WORK ° ETC. 


The “ B.E.C."’ precision-made bearer block is another inexpensive B.E.C. aid to obtain accuracy 





“<«--<—<s-—ee eee eee 


with speed in concrete construction. Let us send you full details. 


BERRY’S ENGINEERING CO. 


Enhance your Prestige SOLE MANUFACTURERS: 


Specify and use with 


~iaeg Middle Road, Shoreham-by-Sea, Sussex 
Phone and Grams: Shoreham-by-Sea 3541-2 
CONTRACTORS TO MINISTRY OF SUPPLY, ETC., ETC. 





os | 
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boltless dry-joint 
TUNNEL segments 





SPEEDY FIXING 
EASY HANDLING 


Many thousands of these precast concrete segments 





have been used for a water main, 19 miles long with 
a diameter of 8 ft. 10} in., from Hampton to Ching- 
ford. These segments eliminate the use of bolts 
and grouting, speed up construction, and make 
considerable savings in labour costs. They can be 
supplied for any diameter tunnel. Full technical 
details are available on request. 











DEVELOPED AND MANUFACTURED BY 


KINNEAR MOODIE 


AND COMPANY LIMITED 


CIVIL ENGINEERING CONTRACTORS AND 
SPECIALISTS IN TUNNEL CONSTRUCTION 


LONDON : 299-303 HITHER GREEN LANE, S.E.13. GLASGOW : 180 HOPE STREET, C.2. 
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> ABELCON CRIP, 
a. Bae 


SHELDON BIRMINGHAM 26 














PIN YOUR FAITH 
TO THE TESTED 
BRAND 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH 
IT FIFTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER IS 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE CO. 


Phone 22480 LEEDS, 10 "Grams: “Grease.” 
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: PADIHAM ‘B’ 
4 Power Station 















u. yd. NEAR BURNLEY 
“ 
ve From the ground up... 


First the foundations, now the superstructure of the main 
power house and ancillary buildings. Gleeson have 
been entrusted with providing both base and backbone of the 


Consulting Civil new Padiham * 8’ Power Station near Burnley. 

Ck Anne Sen, Work in hand or recently completed, includes the 

Penchener ; following Power Station contracts. 

Consulting 

Architects > AGECROFT ‘8° DRAKELOW ‘8° 

- —y CHADDERTON HIGH MARNHAM 

Manchester FLEET WOOD BELVEDERE 
CARRINGTON WILLINGTON ‘8’ 


WAKEFIELD 


Central Electricity Generating Board, 
Northern Project Group, 

Agecroft Road, Pendlebury, 
Manchester. 


M. 3. GLEESON (CONTRACTORS) LTD. 
Haredon House, London Road, North Cheam, Surrey. 
Tel: Fairlands 432! /8 lines. 

LONDON «- SHEFFIELD - MANCHESTER 
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A FIRST-CLASS SERVICE FOR ALL TYPES OF 


REINFORCEMENT 


DESIGN SUPPLY BENDING AND FIXING OF 
MILD STEEL, COLD WORKED BARS AND 
HIGH TENSILE FABRIC 


WE ARE THE SOLE MANUFACTURERS OF 


COROBAR 








(TRADE MARK) 
THE COLD WORKED BAR 
FOR 
CONCRETE REINFORCEMENT 
OFFICES : WORKS : 

ARDSHIEL HOUSE RIGBY LANE 
EMPIRE WAY DAWLEY ROAD 
WEMBLEY, MDDX. HAYES, MDDX. 





THE ENGINEERING DESIGN & CONSTRUCTION 
COMPANY LIMITED 


TELEPHONE: WEMBLEY 9474 TELEGRAMS: EDCON WEMBLEY 











| g60 


\D 
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CONSTRUCTIONAL PROJECTS 
AT HOME 
AND OVERSEAS 





The Conon Valley Scheme in Scotland was built for 
the North of Scotland Hydro-Electric Board. 


Consulting Engineers: Sir Alexander Gibb & Partners 


Works in this scheme constructed by us include GLASCARNOCH DAM, illustrated above, VAICH 
DAM, LUICHART DAM, ACHANALT BARRAGE, with various associated Power Stations, Tunnels, 
Aqueducts, and Approach Roads. 


CONTRACTS OVERSEAS—We are now building a new 1000-ft. span reinforced concrete 


bridge across the upper reaches of Sydney Harbour in Australia, and the new prestressed concrete 
Hobart Bridge in Tasmania across the Derwent River—length 4699 feet. 


MILFORD MANOR 
SALISBURY, WILTSHIRE 


and 
199 PICCADILLY, LONDON, W.1. 





A member of the Reed Construction Holding Group 








iN ne 





CONCRETE AND CONSTRUCTIONAL ENGINEERING APRIL, 1960. 





35-TONS PRECAST 
BRIDGE SECTION 


' 

' 

' 

' 

i 

' 

' 

' 

' 

' 

: We illustrate one of the 35-tons 
| sections produced by Anglian Building 
| Products Ltd., of Atlas Works, Len- 
: wade, Norwich, and 67 Jermyn Street, 
: London, W.1I, for British Railways 
1 LL.M. Region. Main Contractors: 
| Leonard Fairclough Ltd. 

! 





MAY « BUTCHER Lm 


WOODEN 








MOULD 


was produced by 


ee... ee es | 


SPECIALISTS IN TIMBER SHUTTERS AND MOULDS FOR CONCRETE 


More and more Contractors and Precast Concrete Makers in all parts of the country 
are taking advantage of the first-class service we offer in the supply of timber shutters and 
moulds to any design and size. This service has proved over and over again that by 
ordering your shutters and moulds from us you effect every possible saving in time, labour 
and money. However intricate the shutter or mould, you are assu of accuracy in 

detail and a product with long trouble-free life. Shutters and moulds can be 
supplied with a plastic lining if desired. Full details of this class of work carried out by us 
are available on request. 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 6986/9 





L» 1960, APRIL, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING 





ORRIN MAIN DAM 


in addition to the main Orrin Dam, shown above, other dams constructed by us for the North of 
Ne ee ne ee ae and Meig Dam on the Conon 
Valley Scheme (C tei : Sir Al der Gibb & Partners), Dundreggan Dam on the 
lower Moriston Project, ont Gcsnnaaiven Dam on the Kilmorack and Strathfarrar Scheme (Consulting 
Engineers: Sir William Halcrow & Partners) 








CONSTRUCTED BY 


DUNCAN LOGAN 


(CONTRACTORS) LTD. 


yh CONTRACTORS FOR REINFORCED CONCRETE 
CIVIL ENGINEERING AND BUILDING WORK 








r be HEAD OFFICE: MUIR OF ORD, ROSS-SHIRE 


TELEPHONE: MUIR OF ORD 275 (5 lines) 
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\\ 
GRAVEL 


COMPANY LIMITED 


supplied the concrete aggregates for 
Kingsway Bridge over the Mersey 


CONSTRUCTED BY 
TARMAC CIVIL ENGINEERING LIMITED. 


PRODUCERS OF HIGH QUALITY 
WASHED CONCRETE AGGREGATES 


We can supply ma & graded to any requirement in 
large or small quantities at onomical pri Shae 
contracts in 


STAFFORDSHIRE ‘ CHESHIRE 
SHROPSHIRE * LANCASHIRE 


HEAD OFFICE: LORDSLEY QUARRIES, WILLOUGHBRIDGE, MARKET DRAYTON, SHROPSHIRE 
TELEPHONE: PIPE GATE 304 
IND AT WILLOUGHBRIDGE QUARRY, NEAR WOORE, CHESHIRE 
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Ee Mi derreamed boring 
DOWN TO 110 FEET 


as ¥’ EX 
















i with the 


“Mc KINNEY 
Mopite Rig 





ee it 


DPSHIRE 


you would like further details, please write to: 


a a [tame] commune McKINNEY FOUNDATIONS LIMITED 


Manor Way, Boreham Wood, Hertfordshire. Telephone: Elstree 2854 
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Wma. T. STORER & Co. Lrp. 
TIMBER IMPORTERS AND MERCHANTS 


Established 1913 


ro? 


Sawing and Planing Mills: 


RIVER ROAD, BARKING, ESSEX 


Telephone: RIPpleway 0301 (10 lines) 
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des quality & service 

Site investigations 

Bored piling & Foundations 
Materials & Structural testing 





— Terresearch service has proved its worth — 
Terresearch specialists have a wide, practical experience 
in all branches of building and civil engineering, 
and full resources for carrying out investigations and 
research and sound speedy construction. 


WE HAVE SUCCESSFUL!.Y CARRIED OUT 
SUCH WORK FOR: 


ATOMIC AND THERMAL POWER STATIONS - AIRFIELD WORKS 
RAILWAY WORKS - BRIDGES - ROAD WORKS 
MARINE AND HYDRAULIC WORKS - MULTI-STOREY OFFICES 


AND APARTMENTS - FACTORIES, etc. 


OUR BROCHURE 1S YOURS BY REQUEST 


LIMITED 


] erresearch 


BUILDING AND CIVIL ENGINEERING LABORATORY 
PILING AND FOUNDATION ENGINEERS & CONTRACTORS 





RUISLIP ROAD NORTHOLT GREENFORD MIDOLESEX Telephone: WAXIow 6341-2 
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CUT YOUR CONCRETE COSTS 
with the | 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL-BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button- 


controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams : Abmould, Croydon 
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= GIORRA DAM 


lilustrated above, and Stronuich Dam, part 
of the Breadalbane Hydro-Electric Works 
scheme, were constructed by us for the 
North of Scotland Hydro-Electric Board. 
Consulting Engineers: Messrs. James 
Williamson and Partners. 





nm EDMUND NUTTALL SONS & CO. (LONDON) LTD. 22 Grosvenor Gardens, London, S.W.1 
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Why more and more contractoris 





IN BRITAIN Oarex AGA wee used throughout in tne 
Concrete construction of the Giendevon Darn 





IN BRITAIN Darex AGA was incorporated in the bulk 
conerete of the North of Bootiand Mydro Electric Board's 


Allt-n@-Lairige Oarn 





* The first and foremost 
Air Entraining Agent 


*Used in the U.S.A. for 
more than 27 years on 
major projects 


*in use throughout the 
world 


Darex AEA is the 
original air entraining 
agent that has proved 
itself throughout the 
world for Dam Con- 
struction, Structural 
Concrete, Roads and 
Aerodromes, BGridges, 
Maritime Works and 
Concrete products. 
America, Beigium, 
Canada, Norway, 
Portugal, Sweden, 
Switzerland and many 
other countries ac- 
claim Darex AEA as 
the first and foremost 
air entraining agent. 


TECHNICAL SERVICE may be obtained from the sole U.K. dictribucors Exes |. STAFFORD 


Are YOU useing the EVODE PERSONAL SERVICE TO DESIGNERS? Write or phone for details 


 —-_ -. se eh ene fee 





RVODE LTD., (BUILDING CHEMICALS DIVIGION) BTAFFORD Tel: 2241 (6 tines) 


iy tgbo. Aran, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING navil 


torisk for Darex AEA 


is the fifth ingredient for concrete 





nost 
rt DAREX ABA, a ready-to-use, dark brown liquid, is an aqueous 
solution of triethanolamine salts of a sulfonated hydrocarbon. 
P For smoother flow and finer finishing, it lubricates the concrete 
» Yor mis with millions of ty a at be bubbles. It also connie me catalyst 
son promotes more rapid ens cons rat port 
- cement. Not a resin or by-product, EX AEA oa chemical 
formulation manufactured to insure performance. 
It is harmless and neutral and res no pre-mixing with 
} the corrosive chemicals or water. 
DAREX ABA is ideally suitable for mixed concrete 
structural concrete, mass concrete construction, concrete road 
construction, repairs and patching and concrete products. 
@ Air bubbles guard against frost Catatyst promotes faster and more 
the and crack even with re- Soccush tetroten, thus 
freezing and thawing. oul mass of inherent strength 
ning @ Makes concrete resistant to saline Coongth ay Bey FH 
wed se waters ne tals, sulphate and Ten non-calalysed alt entreining 
1 be agents, 
the Shin tov ina, Oe ae re has 
@ Improves placeability light weight ~{ manufactured aggre 
-On- @ Air bubbles lubricate and plastic. gates that tend to woe 
ize the mis concrete 
Ural @ Minimises bleeding, green shrink- @ Permits use of natural sand defic- 
age and segregation ent in fines 
and 
ges, 
Reduce water with 
and 
cts 
WRDA, an aqueous solution of highly purified metallic salts of 
im, lignin sulfonic acid, is a ready-to-use, non-setting, dark brown, 
a mobile liquid. It acts as a dispersing and plasticizing agent 
y» makes possible casily placeable mixes with up to 20% water 
en, content and a corresponding increase in strength and “durability, 
It contains a catalyst which counteracts the normal hydration- 
any retarding effect of —e admixtures; and a preservative. It 
ac- is compatible with all n air entraining agents. WRDA does 
not require agitation, it comes ready-to-use 
as @ WRDA reduces natural interpart @ Reduces bleeding. honeycombing. 
ost tele attraction of cement grains and water gain voids under aggregate 
makes the mix more workable and and other segregation 
placeable with lees water @ Allows concrete floors to be 
. @ Gives low slumps without low of finished sooner 
placeability @ Increases compressive strength up 
@ Makes conerete flow cleanly to 25%, alee increases flexural and 
atound reinforcing steel and respond tensile strengths 
quickly to vibration, speding and @ The action on coment is physical 
compacting lt does not change the chemical pro. 
@ improves water retention and perties 
internal cohesiveness of the plastic @ Improves appearance of concrete 
mis by sharply reducing spalling, leaching 
@ Cuts green and drying shrinkage and sand streaking 
FORD 


AIR METERS AND DISPENSERS ARE READILY AVAILABLE 





nee) London Office: 62 VICTORIA STREET, 6.W.1. Tel: A@G@ey 4622 (Ss 
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NO, 15 IN A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed concrete reservoir 
for New Zealand 


St. John’s Reservoir, constructed 
for the Auckland City Council, 
is a circular prestressed concrete 
structure of four million gallons 
nominal capacity. The internal 
diameter is 180 ft., and the height 
from floor to underside of roof 
beams 25 ft. 8 in. Depth of 
excavation over the site averaged 
7ft. The reservoir is founded on 
firm clay. Further details of this 
unusual application are available 
on request. 


Sponsor : 

Auckland City Council. 

Design : 

Pre-Stressed Concrete (NZ) Lid 


Construction : 
Tapper Coastruction Ltd. 





Auckland Star photograph of the 4-million gallon reservoir under construction 


. 
¢ 
g 
5 
‘ 
a 
é 


Johnsons were in at the start with wire for prestressed | 


concrete. Their technicians worked with the Continenta 
pioneers in the development of the technique, and today 


Johnsons wire is specified in a large number of prestressing 


contracts. 


Pee a ee 
| Wire was essential—_ | 
| | 

| 
| of course! | 
Lp agen ag re 





Richard Johnson & Nephew Limited, Manchester, 11. Telephone: EASt 1431 
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UCTION 
was used 
for the 


4 Kingsway 
ru m : X © Bridge 
CONCRETE || onthe new 
Cheadle 


By-pass 























struction 








Kingsway Bridge over the River Mersey 
on the Cheadle By-Pass. Manchester 
City Surveyor: R. Nicholas, c.8.8., 8.sc.. 
M.1.C.E., M.I.MUN.E., M.T.P.1. Manchester 
City Architect: Leonard C. Howitt, 
M.ARCH., DIP.T.P., D.P.A., F.8.1.8.4. Consult 
ing Engineers: Messrs. L. G. Mouchel & 
Partners. Contractors: Tarmac Civil 
Engineering Ltd. 


j uwmzr ready-mizred concrete are 
produced at each of our five plant 

Deliveries to any specification or guar- 
anteed strength can be made at short 
notice by our large fleet of Mirer Trucks. 


a 





Leeds ~* Stockport - Bradford « Macclesfield - Glasgow 





St 1431 
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APHROSOL FC 


for aerated concretes 




























y 


ivavavrs 
Vavay« 


Full information on request. 





Aphrosol FC is a foaming 
agent with the highest 
expansion compatible with 
foam stability. 


It can be used in a 
conventional non-tilting 





density down to 75 Ib/cu. ft. 


Roofing screeds of aerated 
concrete made with Aphrosol 
are easy to lay, light 

in weight, and have good 
thermal] insulating 
properties. 


Aphrosol FC is equally 
suitable for the production of 
aerated mortar for use in the 
mechanical pointing of 
brickwork. 


It is also of great value for the 
preparation of aerated mortars 
for injection grouting work in 

arresting slips or strengthening 


imperial Chemical Industries Ltd London SW1 England 
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VIINCULUM 


PRE- —f mph, 


POY OSE 


TARMAG VINCULUM LIMITED 
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on -earietly Driven PC3 Concrete 

with remixer, Capacities from 20 

to 2: cu. yds. perhour, Ranges actually 

obtained 135 ft. vertical or 1,500 ft. 

horizontal. Also smaller model PC4— 
6-10 cu. yds. per hour. 


EFFICIENT RECONDITIONING SERVICE 





CONCRETE 
BY PUMP AND PIPELINE 


@ The most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


4STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546 Telegrams : Pumpcret, Kens, Londen 











FRANKIPILE 
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“STABIL’ BINDERS | 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 

rods as welded. No slipping. 

No “fic with wire. No tools to 

i hy moran a em 

or - u 

rg inch rods. Give "Stati? Bindes 
and judge for yourself. 


@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L"? 


DEBURGH RD., 5. WIMBLEDON, 5.w.19 
Phone: Liberty 2446 











wooD 
MOULDS 


for PRECASTING 


EXTREME ACCURACY 


ALL ALL 
TYPES SIZES 


25 years’ experience at your service 
ARCHITECTURAL SPECIALISTS 
AND MODEL MAKERS 


LAWS & SON (STAINES) LTD 


(CONTRACTORS TO H.M. GOVERNMENT) 
Langley Road Works, Staines, Middx 





Telephone ; Staines 53700 

















they pe 
mac 
~ = 
2 Le 
Trent Gravels 
10,000 tons per week 
Washed & Crushed 1} in. to } In. 


quoted. fet prices. 


TRENT GRAVELS LTD 


ATTENBOROUGH NOTTS 
Telephone : Beeston 54255 











“CONCRETE SERIES” 


BOOKS on CONCRETE 


For a complete catalogue giving prices 
csorting 004 Galtare, sand t peer’ co, 


CONCRETE PUBLICATIONS, Led. 
14 Dartmouth St., London, $.W4A 
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Can If you live to a hundred, you are unlikely to want 
to do much screw-fixing of eggshells! Yet this 
feat-—possible only with a Raw)lplug Fixing Device 


be 
Screw-fixed with a RAWLPLUG highlight the astonishing 


effectiveness of these Devices in 

making ‘difficult’ and even ‘impossibie’ 

X — Sn amen What- 
screw or bolt fixing job, you'll 

save on money and temper by using 








the appropriate Rawlpiug Fixing Device. 
RAWLPLUGS 7, 
The famous Rawiplug is ‘ 
makes firm screw fixings in JU RAWLBOLTS 
masonry in a mere fraction 
of he time taken by any For light or heavy 
other method. For all screw we * bolting jobs. A dry 
sizes up to [* diam PB ’ ary fixing of enormous 
coach screws : strength—no cold 
RAWLNUTS Stee, 
waiting for cement 
The amasing Rawinut forms its own . to harden. In all bolt 
‘rivet head’ behind the materia: when ; Aiameters up to 1”. 
screwed up from the front. Shakeproof : 


and waterproof, |t has many valuable 
uses in both building and manufacture 





GRAVITY TOGGLES 


SPRING TOGGLES ° Passed through @ hole in 
For making firm fixings to sich Phe “i netiew ans . the 
thin and structurally weak ee Ae aes, teria jong 


member fails into a vertical 
position by gravity, and is 
then Grawn against the back 
of the materia! by screwing 
from the front. 


materials as plasterboard, ceilings 
etc, The wings of the device spring 
apart behind Lhe material and 
spread the load over a wide area. 











IMPOSSIBLE FIXINGS RAWL sk MUTED) FIXING DEVICES Fir Speed and Strength! 
ARE EASY WITH 4 





The World's lerzest menufecturers of fixing devices THE RAWLPLUG COMPANY LTD.. CROMWELL RD. LONDON 6.W.7 
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For compacting mortar cubes 
for compression tests to 


B.S. 12/1958, 146, 1370, 915 
Automatic Time Control 


‘GAPCO 


H.F. VIBRATOR 


“CAPCO”’ CONCRETE TESTING APPARATUS also includes: 
Cube Moulds; Slump Cones; Tensile, Vicat and Cylindrical 
Moulds; Compacting Factor Apparatus—Standard and Auto- 
matic ; Sieve Vibrators and Sieves ; etc. 


CAPLIN ENGINEERING CO. LTD 


ALPAX WORKS, ST. LEONARDS ROAD, WILLESDEN JUNCTION, LONDON, N.W.I¢ 
"Phone: ELGAR 7191. Grams: CAPLINKO, London, N.W.10. Cables: CAPLINKO, LONDON 


GUNITE 


SPECIALISTS 
Wr. MULCASTER 


& CO. (CONTRACT stati =e 
vite inquiries for Gunite Linings “ agen ee 
py co or old structures of every ki 
r 


of the country. 
HASLINGTON 
Telephone 1 Crowe 1265-6. 


— 
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.. every aspect 
of advanced 
constructional 
design and 
prectice was 
co-ordinated by 
Monk into the 
building of 
these three 
large projects— 


CONCRETE CONTRACTORS 


Sheu 
Administration 
Biock, Staniow; 


Reconstruction 
of Full Riverside 
Quay end 

South Side 
Albert Dock ; 


British Sealed 
Bearns Ltd. 
new Factory, 
Corby 


S Ee a Advanced 
techniques and 
broed experience 
keep Monk 

in the lead for 
swift economic 
construction, 
compteted welt 
within 

schedule time 


ENGINEERING AND REINFORCED 


BUILDING, CIVIL 


ig@)aamneal-mclis 


A. MONK & COMPANY LTD. Warrington and London 





Offices at Hull, Middiesbrougn end Starnfora 
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maximum light minimum cost 
of light—up to 92°%,—and are easily and 
quickly handled and fitted. A full range of 
standard form metal ventilators, curbs and 
liners are available for use with L1TEx roof lights. 


LITEX spherical roof lights 


. j LAMINATED FIBREGLASS 
Li CX roof lights Sy 
Lrrex roof lights with their glass fibre reinforced construction can be used with 
advantage in many places where conventional lights would be impracticable 
or too costly. Virtually unbreakable, heavy packing is unnecessary allowing 


quick and easy handling on site. 








LITEX rectangular roof lights 
Litex roof lights are ideal for use in schools, itals and other buildings 
where absolute safety is required—they will not shatter and cannot support 


combustion. The plastic will not creep, nor become brittle with age or very 
hot temperatures. 

Litex roof lights are not attacked by smoke or fumes from most industrial 
processes, and may safely be used in factory and workshop buildings. 


For further information about L1rex roof lights please write to LITEX lantern lights 
LENSCRETE LIMITED Queens Circus London SWS telephone MACaulsy 1063 























BOLTSGNUTS Biaus 


FOR THE 
CONTRACTOR 











B. PRIEST « SONS LTD OLD HILI 
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Our range of industrial engines are a practical 
proposition for many types of industrial equip- 
ment... COMpressors, cranes, pumps, contracting 
equipment, earth borers, generators, railcars, weld- 
ing plant, works trucks, tractors and conversions. 
Simple design, modern flow-line production 
methods and common interchangeable parts 
contribute to the low cost of these high efficiency 
engines. And remember, every engine is fully 
backed by a World-wide Parts and Service Organi- 


Wherever you are, whatever your prebiem, 





be as ae 


MOTOR COMPANY LIMITED 
ENGLAND 


are at your service 


For further details of our 


INDUSTRIAL 
ENGINES 


and the equipment they power, 
send tho coupon to your nearest Ford Dealer 
or direct to 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


RAKE 


industry 


sation. Take your choice from a wide power range 
... Diesel 20 to 86 b.h.p. and Petrol 11 to 87 
b.h.p. (12-hr. rating). 


DIESEL ECON Om Y—have you considered the 
replacement of existing power units in your 
equipment and trucks with the famous 4D Diese! 
engine? You'll have the unique advantages of 
economy, long-life and low running costs... 
plus the best service in the World! 





Please send me technical brochures of your 
*peTro./pieseL Industrial Engines. The 
maximum 8.H.P. required is........... an 
n.p.m. Also, please send details of the follow- 
ing equipment powered by your engines. 


* Delete where not applicable GS!1-233-4 











FORD MOTOR COMPANY LIMITED - PARTS DIVISION (G51) - AVELEY DEPOT - SOUTWOCKENDON ROMFORD ESSEX - ENGLAND 
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Crk thir out, 


* 


bakes HACKING... 


MULSIBOND, the tried and trusted key, 
will ensure a firm bond no matter how 
smooth the surface. Suitable for use on 
concrete, brickwork, glazed tiles, stone- 
work, etc. 


FOR REFERENCE 
ee ee ee a a OR 


mulsibond 


BONDER 


for plaster and cement 
renderings. 





Cut oud 
MOULD FACE TROUBLES... 


with MOLDCOTE. Brushed or sprayed 
on, this new liquid treatment provides a 
smooth polished surface tough enough to 
withstand damage in everyday use. Will 
increase the working life of moulds, shutter- 
ing or formwork. 


moldcole 


SURFACE HARDENER 
for moulds and shuttering. 





Manor Way, Boreham Wood, Herts. 


Cut out 
PRIMING TROUBLES... 


by using SURFILM on Asbestos Cement, 
Hardboard or Bituminised surfaces. After 
application (just brush on) such difficult 
materials can be painted any colour. 


Telephone: Elstree 2211 


eeeee 


surtilm 


PRIMER 
for difficult surfaces. 


Cut out thir Coupern now ! 


i 
| Please send leaflet giving full details of product | have ticked 
i 
\ ; MULSIBOND [~] MoLOcOTE |] surFiLM[_] 
i 
SGU encncuabebls tithe te Av cebecbsstli dhe 
i 
: , 
oe i 
' 
! 


POPP Pee eee eee eee ee eee eee eee eee eee eee ee 


OPP Pee Pee eee EEE EPP PPP eee eee eee ee eee) 


Eliminate propping and reduce labour costs with 





ah 
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DORMAN 
LONG Steel Trench Sheeting 


(Regd. Design No. 850,839) 


The ideal for temporary lining, 
easy to drive: can be used over and over again 


PROMPT DELIVE RY Prices and full particulars on application to 


DORMAN LONG (Steel) LTD., SHEET DEPT., AYRTON WORKS, MIDDLESBROUGH 
London Office: Terminal House, 52 Grosvenor Gardens, $.W.! 


COPPER STRIPS 


for expansion joints 

















All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 


is ductile, will not crack 


affected wet concrete. 
We ise in the supply 
stri 


tailed b 
ALEX J. CHEETHAM LTD. 


Telephone : FAILeweorth 1115/6 0S.14 
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- ¥ICTORIA STREET, DERBY 





City Engineer, M. L. Francis, F.R.LC.S., M.1.MunE., etc. 
12” concrete slab reinforced with two layers of ‘Matobar’ and topped with asphalt. 


McCALL & COMPANY (sverre.o) LIMITED 


TEMPLEBOROUGH + SHEFFIELD - P.C. BOX 41 
Telephone ROTHERHAM 2076 (P.B. Ex. 8 lines) 

LONDON: SLOANE 0428 PORTSMOUTH: COSHAM 78702 

BIRMINGHAM: ACOCKS GREEN 0229 


McCALL & COMPANY (SHEFFIELD) LIMITED McCALLS MACALLOY AFRICA (PROPRIETARY) LIMITED 
McCALLS MACALLOY LIMITED McCALLS MACALLOY (AUSTRALIA) PTY UMITED 
PRECISION ROOFS LIMITED McCALLS MACALLOY (CANADA) LIMITED 















= Approved for 
Testing §|§ “~ ¥~ ‘ae 
concrete cubes nis oven 
Pom ee THE WORLD 
on site 
MILBANK-WELLS | 
HYDRAULIC PRESS y= em 
AND CUBE MOULDS 
nat 249 
Two Sizes : 4 in. and 6 in. po chesney 
Teng to 16000 Te pre. In. 0 £125 


B.S. 1881. 














FLOORS & ROOFS spans up 1040 ft. 
PRESTRESSED FRAME BUILDINGS § ALL TYPES 








a 


SINGLE SPAN * MULTI SPAN * CANTILEVER 
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Moulds and 
formwork 


for the concrete industry 


A service to the industry ranging 
from the small equipment illustrated 
to complete spinning plants, backed 
by years of technical experience. 

We are now operating from our ex- 


tensive new premises at the address 
below. 








42° diameter to 27° 
diam ter straight 
back mould for 
manhole tapers 


Further details and quotations sent on request 


Coneybeare 


THE ORIGINAL PIPE MOULDS 
Coneybeare & Co., Ltd., Torrington Road, Ashford, Kent. Telephone: Ashford 1545. 
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Tel.: UXBRIDGE 
3399 


t—— 
T.P.S. 


SHUTTERING and MOULD 


PAINTS 


will make your shuttering and moulds last longer, 

often save the labour costs of repeated mould oil 

application, and are also the cheapest alkali 
primers for general use under paint work 








Reduced costs and clean concrete surfaces are always obtained from shutters and 
moulds treated with these paints. Wood grain is filled and sealed against water and 
alkali. Douglas Fir staining eliminated 





Ask for the type for YOUR purpose 
SPECIAL TYPES FOR PLYWOOD, 


STEEL OR CONCRETE SURFACES 
TO SUIT ALL REQUIREMENTS 


PROMPT DELIVERY FROM STOCK! 


TECHNICAL PAINT SERVICES, DEPT. C.C.E. 


THE PAINT CENTRE — UXBRIDGE — MIDDLESEX 











if 
ex 
Cc 
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If you want to pre-tension 
economically and efficiently —— 
consult the specialists in this field 


WIRE AND STRAND GRIPS 
PLAIN AND SPRING-LOADCD 





—_= en ee en 


HYDRAULIC RAMS 
25 TO 200 TONS CAPACITY 
x” TO % EXTENSION 





HYDRAULIC HAND AND 
POWER PUMPS TO SUIT 
ALL RAM SIZES 





UNIVERSAL PULL-CARRIAGES 
FOR MULTIPLE STRESSING 
IN UNITS OF 50, 100 
AND 150 TONS 





STRESSING BED DESIGNS 
SUPPLIED FREE WITH ALL 
EQUIPMENT ORDERS 
COMPLETE PLANT LAYOUTS 
UNDERTAKEN BY ARRANGEMENT 





SEND FOR BOOKLET AND PRICE LIST TO 


STRESSING DEVELOPMENTS LTD. 


95 KINGSTON HILL, KINGSTON-UPON-THAMES TELEPHONE: KINGSTON 2372 
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“COL-O-ROCK” 


Registered Trade Mark 


EXPOSED-AGGREGATE PANELS 


by 


J. A. KING « Co, Lo 


Write or Phone 


181 Queen Victoria St., LONDON, E.C.4 
Telephone: CENtral 5866 (5 lines) Telegrams: Kinovique Cent London 











WELBECK TRADING Co. (London) Ltd 


WELBECK HOUSE, 2-6 BACHES STREET, CITY ROAD, LONDON, N.! 
Telephone: CLErkenwell 4373 (PBX) Telex: 23712 


STEEL REINFORCEMENT 
MANUFACTURERS 


DIAMETERS 4” to |}" 
Cut to dead lengths a speciality 
Ne extra for cut lengths over 5 feet 
BENDING if required 


EARLY DELIVERY 





Write or telephone your requirements 
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=zecisiom im 
CGWoncxrete CGWover... 





for fully reer pear of ; 


P handling, and range of 
illustrated application —for reinforcing 


brochure bars in concrete. 
with [ENDS de i sgocmes: Plastic Distance Pieces 


Samuel & Son (moulders) Lid 


WREN MILL, CHADDERTON, LANCS. Sales Office: Tel.: Manchester DEA 4671/2 


Sole Manufacturers and Distributors of ABIT pk Plastic Distance pieces (A.B. 
ABERG No. 31269/58) in Great Britain, The Commonwealth and Eire. 
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Maxweld reinforces it 


/ 









































The reinforcement fabric used in the Metal Box 
Company factory at Bolton was supplied by 
Richard Hill. Do you need reinforcements? 

Then call up the Maxweld man! He can give you 

all the facts on the type and quantity of fabric 

you'll need plus a rough idea of the cost. 
And he’s backed by the 


Richard Hill Design Service 


who can then draw up more detailed plans and 
estimates. You can get him at Middlesbrough (2206), 
London (Mayfair 3538), Birmingham (Mid. 5625), 








Manchester (Central 1652), Leeds (2-7540), 





| 





Bristol (24977), Glasgow (Central 2179), 
Nottingham (Bulwell 27-8383), 
Bournemouth (Westbourne 63491), 
Cardiff (46552), Belfast (29126). 








Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 


Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Te!: Middiesbrough 2206 


A MEMBER OF THE FIRTH CLEVELAND GROUP GO 








APRIL, 1960 CONCRETE AND CONSTRUCTIONAL ENGINEERING li 


Colcrete 
BONNET: 
in BRIDGE 

[ONSTRUCTION 










WORLD’S LONGEST 
SUBMERSIBLE BRIDGE 


Work is nearing completion on this 
2,434 ft. long reinforced concrete bridge 
which will carry the Bombay-Agra road 
between Gwalior and Dholpur over the 
river Chambal. The bridge is 24 ft. wide 
between kerbs. 


Foundations, piers and fill-over spandrels 
in Colcrete. 


The Contractors are Messrs. Gammon 
india Private Limited. . 


Enquiries to :— 


COLCRETE LTD 


GUN LANE, STROOD, KENT 
Telephone: Strood 78431 /2/3. 
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Bridge Bearings by weSTWOODs 





Universal a to support 250 tons, allowing for horizontal 
movement in all directions, and with vertical adjustment. The 
illustration shows two Bearings, one with grease casings removed. 


OTHER TYPICAL TYPES :— 
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THREE-ROLLER EXPANSION BEARING 





Comractors to HM. Government Deparunents 
Crown Agents for the Colonies. British Rail- _ 
ways (British Transpert Commission) ete. etr 
Bridge and Constructional Engineers, Manu- 
facturers of Mechanical Grabs, Pressed Stee! 
SINGLE-ROLLER Troughing and Sheet Metal Equipment. Stee! FIXED-ROCKER 
EXPANSION BEARING Stock Molders BEARING 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: £4se 1043 


"Grams: Westwood, Eatphone, London. Cables: Westwood, London. 
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BRITISH 
VISQUEEN 


make a No. 


To render the concrete factory floors hard, 
dustless, waterproof and able to withstand 


For nearly fifty yars, architects have 
specified Lillington’s No. 1 Metallic Liquid, 
the scientifically prepared admixture that 
renders concrete completely waterproof and 
dustiess and accelerates setting time. 


LILLINGTON'S 


N° 1 Metallic Liquid 


ALL OUR PRODUCTS NOW SOLD IN FREE CONTAINERS 












chotce 


No. 1 Metallic Liquid is a 
necessity for waterproofing 
cement renderings to walls and 
basements, in mass concrete 
retaining walls, foundations, 
flat roofs and tanks. You can 
rely om it to give complete 
satisfaction because IT IS THE 
ONLY PROOFER SOLD 
UNDER GUARANTEE. 


mB 


Special terms for 
bulk contracts 


Write for Booklet 56 


GEORGE LILLINGTON & CO. LTD 


Willow Lane, Mitcham, Surrey. Tel: Miecham 1066. For Scotland: 42 High Street, Greenock AP /339A 
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12,000 VIBRATIONS 
PER MINUTE 


SLOW SPEED 


OTHER MODELS IN THE POPULAR RANGE OF 
ACE CONSTRUCTION EQUIPMENT. ©si yraster 


Mk. Il"—Man-<arrying hoist. “Loadmaster” 
Concrete Elevator. “Bomag”-—Vibrating Rollers. 
‘Comet Mobile Hoist. “Dalli”—~ Handscraper. 


A.C.E. 


INTERCHANGEABLE 


USEFUL 


HEADS ACCESSORIES 


ACE SERVICE: “Service to the Customer”, that's 
the key phrase of the ACE Service Department, 
unrivalled for its courtesy, efficiency and speed. 


The graph weed im this advertisement was taken by kind permission 
of W J. Simms, Bons & Cooke Limited 


MAICHINERY LIMITED 
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Specialists in the Repair and Reconditioning of 
Reinforced Concrete Structures, etc. 
THE 


=e 


CONSTRUCTION CO Palate. see oat 














a on al ity m4 DELIVERED BY ROAD OR RAIL 


CONCRETE |WM. BOYER 
AGGREGATES MORRS OF §. 8A. «to 


ESTABLISHED 1810 
IRONGATE WHARF, PADDINGTON, W2 


in all grades | cilia, syesclsninie 











TABLES FOR THE DESIGN OF BEAMS AND 
SLABS ACCORDING TO B.S. CODE OF PRACTICE 


No. 114, 1957 
In response to many requests, the article and tables by Mr. Jacques S. Coben, in this 
journal for August, 1957, have been reprinted together with an table. These tables 


enable any rectangular section to be uickly designed by both the elastic method and 
the lead-factor method, ond the slatted casio of the results of each method of 
—ae The price of the reprint is 4s. (4s. 34. by post); 1 dollar in 
and ¢t 
Concrzts Pustications, Lrp., 14 Dartmouth Street, London, $.W.1 
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. FOR REINFORCING BARS 
on 
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PERFECT —From Hooks to Angies 
























without re-eetting contro! pins. by 
means of eeiecteor lever 
Deubie Bends performed in 
ene operation by usee of 
bending erm Attachment tor 
bending batches of etirrupe 
Attachments te meet epecia! 
requirements can be supplied 


fer each medei in Pertect range 


SIMPLER —righ epeed return of cropping 
head faciittates ecourate dimensiones 

Of Bare whilst maintaining high eutput 
Selection of intermittent er comtinueves 


Cutting by hang lever 


Various sites in both Pertect and Simpler ranges 
to cater fer ber @ 





"INFORMATION WITH Pi#asuae 


WOOD, PRITCHETT &2 PARTNERS LIMITED 


304, Hammersmith Gresdway Londen, WE Cables Mechquip, Londen Telegrams: Mechquig, Londen, WE Telephone Biversite 77656 
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Steel 
Rei 


A complete service of 
Design, Fabrication and 









M.S. Bars to B.S.S. 785, bent, 

bundled and labelled, delivered to site 
ready for fixing. No loss of time in 
checking and sorting material. No 
loss of material due to prolonged 
storage on site. 


fv. ©. JOWES 


AND COMPANY LIMITED 


REINFORCEMENT ENGINEERS 


17 BUCKINGHAM PALACE GARDENS 
LONDON, $.W.1 Tel: SLOane 5271 
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COMPRESSION TESTING MACHINES 


MODEL TIE PORTABLE 
COMPRESSION TESTING MACHINE 

for site testing concrete cubes, cylinders, 
etc. 











* Ideally suitable for use on construction sites. 
* Easily portable —weighing only V4 cwts. 

* Compact — less than three feet high. 

* Capacity 150 tons by increments of 4 ton. 

* Convenient controls including load pacer. 


This latest development in our range of Com- 
pression Testing Machines incorporates a 
unique and patented method of load measure- 
ment. 

Two gauges indicate the load exerted on the 
specimen by measuring the magnified elastic 
deformation of the frame of the machine. 
An integral load-pacing device enables tests to 
be performed at constant rates in accordance 
with B.S.S.1881. It is the completely ideal 
portable Compression Tester. 








MODEL TIA/MC 

COMPRESSION TESTING MACHINE 

for testing concrete cubes, cylinders, bricks, 
etc. 








A first-class machine with capacities from 100 to 
300 tons, the T1A/MC comprises a Loading Unit 
and a Console which can be arranged to suit 
individual needs. 

The Loading Unit is rigid, robust and easily 
accessible from all sides. An almost pulsationless 
oil pump ensures smooth loading. A Load-Pacer 
can be fitted for loading at a constant and pre- 
determined rate. 

The Console houses the load gauges, pumping unit 
and controls. Its remoteness from the loading 
unit minimises slock to the loading gauges. 

The design, craftsmanship, and outstanding per- 
formance of this machine are the result of nearly 
90 years of experience in testing machine manu- 
facture. 


We shall be pleased to supply further details on request 


Senso 


SAML. DENISON & SON LTD  ““°%"“S20Pun Rican 


HUNSLET FOUNDRY-MOOR ROAD - isepste MANCHESTER LEEDS 
Tel: Leeds 7-5488 Grams: ‘Weigh Leeds Blackfriars 1986 Leeds 2-6433 
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Model VP 350-A (Swivel Base or Ba-rew Mounting) 
Sortie, Rotde Tonnes 


For Greater Strength, Firmer Bondin 
and Better Surfacing of ant 


BEY 


and Vibrator. 

This unique machine, with q additional 
tools, can also be used for: SURF. . WET- 
RUBBING 

ING, AND DRILLING (up to 13” in Concrete, 1° in 
Steel, and 2° in Wood). 


Ww, 48-hour Service for all makes. W: 
a We operate s Repair for ane Sosa Or Coan. PAY Gaapee 


30 years’ experience in the 


and manufacture of fiex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 
KENT. Ti 3385-4 


EDENBRIDGE, * ' 
LONDON OFFICE: 17 QUEENSBERRY WAY, 5.W.7. Telephone: KENsington 3583 











“Steel Reinforcement: Cutting, Bending & Fixing” 


By L. A. Disney 











A practical work by a thoroughly experienced 
author. 100 illustrations from actual work. 
Chapters include: (1) The reasons for reinforce- 
ment; (2) Types of reinforcement; (3) Order- 
ing the steel; (4) Unloading, sorting and stack- 
ing; (5) Arrangement of plant on the site; 
(6) How to read working drawings and bend- 
ing schedules; (7) Methods of cutting bars; 
(8) Methods of bending; (9) Methods of fixing. 
Many hints and tips from practical experience. 


64 pages. Price, 6s.; by post, 6s. 7d. 
$1.50 in North America. 


CONCRETE PUBLICATIONS LTD. 


14 DARTMOUTH ST., LONDON, S.W.! 
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Shout it 


from the roof 


tops! 





...@every day —somewhere—some roofs 
are waterproofed with the 





bm V/g 0) BUILT UP ROOFING SYSTEM 


* Any roof can be treated 
* Applied cold withou! preliminary treatment 
% Used and proved for over 25 years 
* Foreman Demonstrators are available to assist 
your own workpeople, or, if you prefer, our 
contacts department can undertake the work 
for you and provide free maintenance. 


A PRODUCT OF BwO} . Y OF STAFFORD 


ROOF WATERPROOFING - CONCRETE AOMIXTURES AND HARDENERS 
PROTECTIVE PAINTS AND GITUMINOUS COATINGS GAP AND 
JOINT GEALING MASTICS ANDO GUNG - INDUSTRIAL ADHESIVES 


*% SEND FOR LITERATURE E voce ita. (Guiding Chemicais Division) Stafford. Prone: 2241(6 lines) 
London Office: 62 Victoria Street, S.Ww1. Prone: ABBey 4622 (3 lines) 
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MACALLOY 





PRESS 


*y mecCalis 


CONCRETE AND CONSTRUCTIONAL ENGINEERING 


NEW 
RELIABILITY 


* Macalloy ’ high tensile bars used in the Lee-McCall system of 
prestressing concrete offer the utmost reliability and accuracy of 
stressing. 


The robust end plates are positively and accurately secured 
without possibility of distortion. 


The rolled thread gives a positive non-slip anchorage. 


Anchorages can be checked for stress up to the time of 
grouting. 


The jacking equipment used enables easy and accurate 
measurement of extension and the force can be verified on a 


large gauge. 


The large diameter Macalloy bars are more resistant to 
corrosion than mild steel. 


The small couplers do not obstruct grout flow, and grouting is 
reliable and trouble free. 


McCALLS MACALLOY LIMITED 
TEMPLEBOROUGH - SHEFFIELD - P.0. BOX 41 


LONDON: SLOANE 0418 PORTSMOUTH: COSHAM 76762 
BIRMINGHAM: ACOCKS GREEN 0229 








McCALL & CO (SHEFFIELD) LTO MeCALLS MACALLOY APRICA (PROPRIETARY, (TO 
McCALLS MACALLOY LTO PrCALLS MACALLOY (AUSTRALIA) PTY LTO 
PRECISION ROOFS LTO. PrCMAlS MACALLOT (CANADA) LTO 


PC65 
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HILTON GRAVEL 


LORRIES 


8,000 
TONS 
ad ee 








REGULAR DELIVERIES THROUGHOUT ining 
STAFFORDSHIRE ° CHESHIRE MIXED 
DERBYSHIRE @ NOTTINGHAMSHIRE CONCRETE 
WEST RIDING e@ LANCASHIRE 

SHROPSHIRE @ WARWICKSHIRE o clas rade 
LEICESTERSHIRE « RUTLAND Prseste es! 


The illustration above shows one of our seven pits 
equipped with the most modern washing and grading 
plant for producing concrete aggregates that will RICE. STREE? 
satisfy the most exacting requirements for cleanliness Shear arora 
and grading to specifications. DEAnsgate 5455 


HILTON GRAVEL LIMITED 
HEAD OFFICE: HILTON, DERBY. Tel: ETWALL 422 














CONCRETE AND CONSTRUCTIONAL ENGINEERING Arrit, 1960. 


huiv 







THE P.C.4 PUMPCRET 
CONCRETE PUMP 





CONCRETE BY PUMP AND PIPELINE 


Specifications : Two Sizes P.C3 P.C.4 
pm neg per hour, approx. . 20-24 cu. yd. 8-10 cu. yd. 
ange: 
Horizontal, approx. . a 1500 ft. 1250 fe. 
or Vertical, approx. .. . . 135 fe. 125 ft. 
pega eA 6” id. "id. 
Power required: Electric or Diesel | 45 h.p. h.p. 





THE REGISTERED TRADE MARK OF 
THE CONCRETE PUMP COMPANY LIMITED 


Pompcret Hire Company Lip 


4 STAFFORD TERRACE, LONDON, W.8 
Telephone : Western 3546. Telegrams ; Pumpcret, Kens, London 
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WHY 











makes the best concrete... 


Sealocrete Air Entraining Agent in concrete mixes 


IMPROVES flow, compaction and imperme- 
ability of concrete; resistance to sulphate and 
frost attack; pumping without segregation ; 
coverage of reinforcement; density and 
smoothness; workability; riding qualities of 
concrete roads. 

REDUCES water-cement ratio; vibrating and 
placing time by half ; segregation and bleed- 
ing; wear on mixing and placing plant; 
green breakages and gives sharp corners; 
manufacturing costs. 


SEALOCRETE PRODUCTS LIMITED 
ATLANTIC WORKS * HYTHE ROAD: LONDON N.W.10 
Telephone: Ladbroke 0015/P.B.E. 

Telegrams and Cabies: Sealocrete. Wesphone, London 





Only the best is good enough 


SELSET RESERVOIR FOR TEES VALLEY AND 
CLEVELAND WATER BOARD 


Concrete i ing Sealocrete Air En- 
training A +: snd 1200 
feet re-mixer up hillside. 
Contractors: Balfour Beatty & Co. Ltd. 
Kennard & Partners. 

















GET 


RANALAH STEEL MOULDS LT 


SUSSEX TEL:62216-7.8 
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ALL-BRITISH 


Qi HYDRAULIC 
BAR CROPPERS 


f-—------- 





for 
Reinforced Concrete 


Contractors : 


The Standard Bar Cropper, 
illustrated on the left, has a 
capacity ranging from one | j-in. 
bar to eight }-in. diameter or 
smaller bars, including rounds, 
Squares and flats. 





bh oan aw ew emenearenanesanes 


OR HIRE 
for 


Precast Concrete 


Makers 


The small model, also illustrated, 
is specially designed to meet the 
requirements of the precast 
concrete maker. Its capacity 
includes one I-in. bar down to 
multiples of smaller diameter 
bars, including rounds, squares, 
| and flats. 


! 
| 
1 
| 
! 
| 
! 
| 
! 
| 
| 
| 
| 
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FOR SALE a 
! 
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| 
! 
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hed ae 
EF-P-ALLAM €£ CO. LTD. 


LONDON: 132-135 Sloane Street, S$.W.!.  - Telephone’ Sloane 9976 (5 lines) 
Werks : Southend-on-Sea Tel.: Eastwood 525243 
AGENTS & DISTRIBUTORS : Strangford Led., Belfast and Dublin; A. Gunn & Co. Led.. Altrincham, os O. L. Davies Led., 


Port Talbot, Glam.; J. Lewis (Machinery) Ltd., Burslem, Stoke-on-T rent; G. B. Corner & Son, Leeds and Nottingham ; 
John Roul: Led., Ni Tyne; W. R. Selwood, Led Ltd., Chandier’s Ford, Southampton ; J. A. McAra & Co. Led., Glasgow. 
E 
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The most popuiar portabie bulk cement Silo in the worid 


wy 


PORTASILO 





Laminated wood body for idea! storage of coment 
Falty automatic, press-button operation if required 
Rugged stee! bese to withstand the toughest site conditions 
Pultwey weighing equipment proved on thousands of sites 


Backed by unrivalled after-sales service 


Also avaiiabie for HIRE 


PORTASILO 


Limiteo 





WOME SALES OFFICE: 
LAWRENCE ROAD GREEN LANE HOUNSLOW MIDDLESEX Telephone: HOUNSLOW 6452/5 
HEAD OFFICE ; YORK and at BIRMINGHAM MANCHESTER GLASGOW BRISTOL — BELFAST and DUBLIN 














CONCRETE 


CONSTRUCTIONAL ENGINEERING 


INCLUDING PRESTRESSED CONCRETE 
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EDITORIAL NOTES 
Concrete in the Gas Industry. 


THE growing importance of civil engineering in the gas industry was emphasised 
in some of the papers presented to the International Gas Conference held in Rome 
recently. A representative of one of the British Gas Boards indicated the extent 
to which recent developments in civil engineering, and in concrete in particular, 
are used in structures associated with the production, storage, and distribution 
of gas, and also described how the British gas industry is applying knowledge 
gained in other industries and how these developments have been applied in 
ways that sometimes are new, such as site investigations, precast and prestressed 
concrete, and the foundations of vibrating machinery. In foundation construc- 
tion, methods have been developed whereby work such as sheet-piling, which is 
generally a temporary provision, is incorporated as part of the permanent works. 
New methods of testing piles have also been investigated. 

The cost of the foundations and other civil engineering works at the older 
types of gas-works may have been as much as 25 per cent. of the total cost, but 
in some of the more modern methods of making gas the cost of the civil engineering 
work is a smaller proportion of the total. A major requirement in civil engineering 
works at gas-works is resistance to corrosion by the atmosphere and the ground. 
For this reason one of the earliest applications of reinforced concrete was to 
replace steel for many such works. Although steel plates are still commonly 
used for gas-holders, it is interesting to note that fifty years ago a non-telescopic 
gas-holder in Germany was constructed completely of reinforced concrete and was 
described in this journal at the time. The first gas-holder tank of reinforced 
concrete in Great Britain was built about 1902 at Hampton Court. 

Many gas-works are on sites where the ground has little strength and therefore 
the cost of foundations is an important proportion of the total cost of the civil 
engineering works. Because steel structures are lighter in weight the foundations 
for such structures are less costly, but the greater cost of maintenance of steel 
has resulted in the use of reinforced concrete superstructures where practicable, 
in spite of their greater weight. The virulent conditions that exist at gas-works, 
however, have sometimes resulted in the spalling and subsequent deterioration 
of reinforced concrete a few years after its construction. The advent of prestressed 
concrete was therefore welcomed by the gas industry because it enables a structure 
to be as much as 25 per cent. lighter in weight than one built of reinforced concrete, 
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and, if it is well designed, it is free from cracks which are commonly the first cause 
of deterioration of reinforced concrete. Even if prestressed concrete were more 
expensive than reinforced concrete, and this is not always the case—especially 
if the lower cost of the foundations is taken into account—the gas industry is 
likely to use prestressed concrete because of its greater durability in polluted 
atmospheres, and many prestressed structures have been and are being built at 
gas-works. It has been claimed that some of these structures or their components 
recently built in Great Britain are the first of their type: for example, it is thought 
that the first prestressed piles in Great Britain were driven in connection with 
a gas-holder tank at Stanford-le-Hope as reported in this journal for May, 1950. 
Prestressed concrete is also particularly suitable for the ring-beams of gas-holder 
tanks. In the past the crown-framing in such tanks was built in steel, but rein- 
forced concrete, and more recently prestressed concrete, have been used for this 
purpose. There is already sufficient experience to show that fully-prestressed 
concrete is more resistant to corrosion than reinforced concrete, and the experi- 
ence on railways suggests that the same may be said of concrete members that 
are partially prestressed. Thin concrete slabs as are usual in “ shell’ roofs are 
not particularly suitable at gas-works because of the thin cover of concrete over 
the steel. Thin slabs have, however, been used for the roofs of buildings at 
gas-works and chemical works but protection is necessary to ensure durability. 

New developments such as the importation of methane, the gasification of 
certain products from oil refineries, German processes now in use in Great Britain 
for the complete gasification of coal, and a new British system of hydrogenation, 
may give the gas industry a new lease of life, particularly as the cost of distributing 
gas is very much less than the cost of distributing equivalent amounts of energy 
in the form of electricity. Some of the new methods of making gas require civil 
engineering works of types not formerly used at gas-works, although in general 
they may require less civil engineering work. Small bases only are required for 
the main plant used in the new processes, but water towers and chimneys may 
be required for auxiliary processes and the importation of methane would require 
jetties or wharves and large insulated storage tanks. Civil engineering activities 
are also likely to result from recent developments such as the investigation of 
the practicability of underground storage and proposals to centralise production. 

In the case of the hydrogenation and other processes incorporating an oxy- 
genation plant, extremely low temperatures are experienced. There is little data 
available regarding the behaviour of concrete at low temperatures. Research at 
the University of Ghent has shown that at a temperature of minus 40 deg. C. 
the crushing strength and modulus of rupture of concrete increases considerably, 
as does the ultimate strength of a beam, and that, consequent upon the increase 
in the elastic modulus, there is less deformation. At this temperature mild steel 
becomes brittle but, even at temperatures as low as that of liquid nitrogen (about 
minus 200 deg. C.), data from U.S.A. sources show that high-tensile steel seems 
to suffer little loss of strength or ductility. The temperature in some of these 
new plants may be below minus 150 deg. C., and in the present state of knowledge 
it may be advisable to insulate the concrete so that it is subjected only to tem- 
peratures at which its behaviour is predictable. Such insulation would also reduce 
the stresses due to differences of temperature, and avoid the possibility of un- 
known phenomena which may occur at very low temperature. 
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(& Se | ANALYSIS OF MULTIPLE-STORY FRAMES. 


The Analysis of Symmetrical Single-bay 
Multiple-story Frames. 
By K. BRZEZINSKI. 


For any arrangement of loads, a single-bay multiple-story frame which is sym- 
metrical can be analysed by the moment-distribution method using two operations 
only, namely one for the symmetrical component of the load and the other for 
the asymmetrical component. It is necessary to calculate the moments for only 
half the frame, usually the part to the left of the axis of symmetry. 


Symmetrical Loads. 


. ‘ 2E! 
For symmetrical loads the stiffness of any beam is A, , the stiffness 


of a column with both ends fixed is K, +, the stiffness of a column with 
. care 3EI Finke 
one end hinged is K, = , and the carry-over factor is C = + }. 


The fixed-end moments for most common arrangements of loads on beams 
are given in text books and it is assumed that the method of moment distribution 
is known. The sign conventions for external loads are that vertical loads are 
positive when acting downwards, that horizontal loads are positive when acting 
from left to right, and that moments are positive when acting clockwise. The 


moments for one half of the frame will be of opposite sign to the moments 
for the other half. 


Asymmetrical Loads. 
(1) FRAMES WITH VERTICAL CoLumMNS ONLY.—The stiffness of a beam is 
K, = Gel, the stiffness (defined as the moment required at the free end of the 
column to rotate it through unit angle, while the other end remains fixed) for 
each end of a column with both ends fixed is K, = ate but for the top of a column 
which is hinged at the bottom K,=o0. The carry-over factor for columns is 


C,= 1; there is no carry-over factor for beams or for the hinged end of 
a column. 

The fixed-end moments for the asymmetrical component of the load on a beam 
are given in tables, or can be calculated directly from the fixed-end moments 
M, and Mg, produced on a beam AB by the total load. 


,; , M,z+M 
For symmetrical loads, M, < ° 


M,— Ms, 

: 

The fixed-end moments for the columns are calculated on the assumption 
that the top of the column is fixed against rotation only and is free to move 
horizontally. The column acts as a cantilever, and the moments for common 


For asymmetrical loads, M ,” 
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TABLE I.—Loap Factors ror CANTILEVERED BEAMs. 
! 2 3 “ s 
it | AE Moment Retation | Deflection 
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cases can be found from Table I. 
moment at the top is M,°. 

In addition to the fixed-end moments caused by the direct horizontal loads 
on the column, there is a sway moment M, caused by all the horizontal forces 
<P acting at, or above, the top. At each end of a column with both ends fixed, 


M, = — = x IP; at the top, with a hinged bottom, M, = — L x EP. 





























If the column is hinged at the bottom the 


For asymmetrical loading the restraint moments have the same sign for both 
halves of the frame. 


(z) FRAMES with INCLINED Cotumns.—The stiffness of a beam is 


, as 
previously, K, = sald The stiffnesses of a column fixed at both ends are : 
b 
3EI, m?* 
At top, K, = -——; 
-~ i - 1+ m+ m* 
3El, I 
At bott K, = XK 
— } ae 1+m-+ m* 


in which m is the ratio of the distance between the tops of the columns to the 
distance between the bottoms. For columns hinged at one end, as before 


The carry-over factors for columns with both ends fixed are 
148 
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bottom, C,, = — +. From bottom to top, Cy = — m. There is no carry-over 
m 


factor for beams or for columns with one end hinged. 


Moments due to Sway. 


Top Story.—Considering the top story (Fig. 1) and assuming that the 
bottom of the column A, is hinged, the shearing force S, at the bottom is found 
by balancing the moments of all the forces acting on the top part of the frame 
about O. 


S, x (Ly + Ly) + Py K Le X sina + N, x Ly X cosa=o0. . (1) 
from which S,; = — (P, x sina + N, x cosa) K m,. 
The sway moment for the column, if it is hinged at the bottom, would be 
M,° = S; x L, . . . . . (2) 


but if both ends are fixed, and the stiffnesses and carry-over factors are known, 
it can be shown that the sway moment at the top is 


2+ m™ 
MN = MN ® - 
1, = M® x niaTwa (3) 
and at the bottom 
M,=M*x —* Ba (4) 


2(r + m + m?*) 


Allowance should be made for any asymmetrical load on beam A,B, in equation (1) 
to obtain the total shearing force. 
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Lower Storigs.—As for the top story, the frame is assumed to be cut at 
A, and the moments of all the forces on this part are balanced about O. 
S, x (lg + 2, + L,) + Py x Ly x sina + N, x Ly x cosa 
+ P, x (L, + L,) sina + N, x (L, + L,) Kk cosa =o 
from which S, = S, x m, — (P, x sina + N, x cosa) x m,. For the next 
story below, S, = S, x m, — (P, x sina + N, x cosa) x m,. The fixed-end 
moments due to sway are obtained from formule (2), (3), and (4). 


Fixed-end Moments due to a Transverse Load on a Column. 


The fixed-end moments can be computed by finding the angular deformation 
at the bottom of the column under load, assuming that the column forms part 
of a simply-supported beam with one support at the bottom of the column and 
the other at the point of intersection O (the part from the head to O is considered 
to be infinitely stiff). The calculation is lengthy and the resulting formule are 
complicated, but an asymmetrical load does not often occur except at joints. 

For a uniformly-distributed load W (on the full length) the fixed-end moment 


for a column hinged at the foot is M,° = — ani. x mM. 


2 
For a column with both ends fixed, the fixed-end moments are : 


fue 
At bottom, M, = — WE , ++ 4m? 
8 I + mM +- m2 
WL 3m + m?® 
At top, M, = — ' F 
op, My 3 x eater sting 


If a force P acts at right-angles to a column at a distance aL from the bottom, the 
fixed-end moments are : 


For a column hinged at the foot, M,° = — Pal x m. For a column with 
both ends fixed : 
At the bottom, M, = — Pal x (2 — 34 + a*) + (2 — a®)\m + 2m 


2(r + m + m?) 
At the top, M, = M® — M, x m, 


which is the general formula for the moment at the top of a column if the moment 
at the bottom is known. 

For a concentrated load (force or moment) it is sometimes more convenient 
to introduce an imaginary beam of zero stiffness at the point of application of 
the load instead of trying to deriye complicated formula, and to calculate the 


shearing force and moments and proceed with further calculations as for an 
actual beam. 


Practical Application. 


The example which follows explains the procedure and shows the calculations. 
When there are several frames of which the top portions are identical and 
which differ only in height, for example bridge piers or trestles for an inclined 
conveyor, the work can be reduced by numbering the stories from top to bottom 
and making the calculations in the same order so that the calculations for the 
bottom part only of each frame wi!! be different. This method can also be used 
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to analyse frames in which some columns are vertical and others inclined, but 
care must be taken to use the correct value of the shearing force where change 
of inclination occurs. This also applies when the top story forms a gable. All 
the formule in this article apply to prismatic members only. 

A coefficient can be applied to the stiffness of the beam to allow for the 
effect of haunching. An abrupt change of the cross section of a column can be 
dealt with assuming that an imaginary beam of zero stiffness exists at the point 
of change. For gradual changes of section it is difficult to derive suitable formulz ; 
the designer must decide for himself the simplifying assumptions that can be made. 


Example. 


The dimensions and arrangement of loads are shown in Fig. 2. All members 
have the same section, and it is assumed that EJ = 1; 
12 , 
sin a = = 096; cosa = 35 = 0°28. 
I2° 


12°5 
6El, 6x1 


6 


The stiffnesses of the beam = A, = ; therefore A, = 


6x I 6x I 
K, = — = 0°46, and K, = = 0°3. 
2 3 4 3 — 3 


3 
w 
6) 
* 
S) 
& 
® 


[My * # = 0-74 
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2 
The stiffnesses of the columns are K, = 3El. x ~ 
) 1+m-+m* 
_ 3Ef, . I 
and K, = : gr em 
First story from the top: : 
3x1 0°46? o-2 , 0°24 
= ——— Xx = 024 X ——— = 0030. = - == O-144. 
W125 © 1 +0°46 + 0°46? sais She 1-672 oe ie 1-672 144 
Second story from the top: 
. 0°65? 0°422 : 0°24 
Ky, = 0°24 X —— = 0 =0049. Ky= = O16. 
ot gete4 0-65* » te 2-072 i il 2°072 ie 
Third story from the top: 
Bit ee 0°74" aS < . Sapa 
Kg, = 0°24 X itombent” 0°24 X a 0-058. 


FIXED-END MOMENTs. 
First story from the top. Shearing force S, = 





(P, sina + N, cosa) x my. 


S, = — (11 XK 0-96 — § X 0°28) X 0°46 = — (10°56 — 1-40) X 0°46 = — 4:22 tons. 
M,,° = S, x Ly = — 4°22 X 12°5 = — §2°8 ft.-tons. 
: 2+ m™ 2°40 
M,, = M,,° x : 2:8 > = 8-8 ft.-tons. 
- a(t + m + m?) sate 1-672 3 wae 
I -+- 2m 1°92 
My, = M,,° x : ‘8 x = ‘3 ft.-tons. 
. is * 2(1 + m + mi) wines 1-672 aitieaitniinanis 
Second story from the top. Shearing force 
S, = S, X m, ~ (P, sina + N, cos a) x my. 
Sy = — 422 X 065 — 2:0 X 0-96 xk 0°65 = — 2°75 — 1:25 = — 4°00 tons. 
M,,;° = S, x Ly = — 4:00 K 12°5 = — §0 ft.-tons. 
2°65 
M, = - x =- 20 ft.-tons. 
23 50 2 x 2-072 32°0 ons 
2°30 
My = — 50°0 x == — 27°8 ft.-tons. 
™ 2X 2072 ’ o 
Third story from the top. Shearing force 
S, = S, X m, — (P, sina + N, cosa) X my. 
Ss = — 4:00 X 0°74 — 2-0 K 0:96 X 0-74 = — 2:96 — 1-42 = — 4°38 tons. 
M,° = — 4°38 X 12-5 = — 548 ft.-tons. 
Pee 
My = — 548 x == — 32°8 ft.-tons. 
™ — 2 x 2288 : 
2-48 
Mg = — 548 X = — 29°7 ft.-tons. 
” 4 2 x 2288 25 Prorctane 
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(& Soe | ANALYSIS OF MULTIPLE-STORY FRAMES. 
TABLE U. 
a MOMENT C/STRIBUTION TABLE 
| Jomr eee _ Ae A; 
| MEMBER AgAy| AsAg| Ap Bs! AgAz | AgAs | ArBal| Ag A, | AvAa! ALB, 
STIPPWESS - [0.0579 0.30| 0.1158|0.0499| 0.46 | 0.1434] 0.03 | 1.00 
| WSTR, FACTOR — | 0.128 | 0.631 | 0.246) 0,075 | 0.706| 0.219 | 0.03 | 0.9 
CARRY-OVER PACT -135) - -0.65| -1.54 ~ |-0.4@|-2)7| — 
fad OND wom. |-29.87\-32.78| - |-27.75|-3/97| = |-3032/-3882 - 
‘sr. Distr - +7.45| #38. 18) ¢ (4.90) + 4.67] ¢43.08) 013.64) + 1. 16) + W766 
¢.0 -10. - - ~ 7.18) - 969) — ~ 2.51} -6. - 
Zap dsr - 0.88) +4.53) +177 + 0.92) + 3.61 | +2.67) +0-19 * 6.12) 
¢.0 -1.19) = - | -142|-1.15| — | 0.41) ~/. — | 
3a dist - | 40.17 | +0.90| 40.35] ¢0.12| 1.10} 40.34) +004) 71.9 
c.@ -0. = - “0-1 -023| — |-0.08)-0-%6) = | 
dre pise. = [4002 | 40.12] +004] +002| +022) +007) - | 7016, 
ToTAL ~41-15 24-26 | +43.73)| - 19.47 | -373) | $53.91 | -16.60) -45.15) +45.15. 
SHEAR TABLE 
Z 2g\l|i2seltoolmaFflTaslaelas [asl be 
Mit ~ 3.29 | -1.94 | +2.19 | -1-56 | -2.99| 44-14 | -1-35| -3.61 | +7.52 
SHEAR +5.23 | ~5.23] -437)| +455 | 455 | -830) +494/| -4.% |-15.04 
TABLE III. 
Forces WOAMAL TO COLUMN FORCES PARALLEL TO coun 
Aa | Ax | An | Ay “| Ae | As | An | Ay 
fu. V.oNcosa | - | - | = | -460|&¥. *NSind| - | = | = [460 
Er HtPsina | — | /92| +192 |+/0.56\ a" -Pcom| — |-0.56| -056|-308 
Uppec ol. 45.23| 4458 | +494, — |Uppercel, ~3§.61 |-30.85'-22.32) — 
[Beam *Sycosd | = |-/.22| -2.32[-4.2) [Beam +Sasina| — | -440| -7.97|-44 
lower col. ~ _|-5.23| -465|~4.94/ Lowercol. | = 35.61 | 1.85 +2232} 
Total #523 | 10.02 0.01 | 0.01 Total _—|-35.6i | 0 ° ef 




















The moment distribution is shown in Table II, which also gives the shearing forces. 


The balance of the joints is checked in Table III. 


The loads on the foundation are, 
Horizontal : 


t 


Hg = + 35°61 * 0-28 + 5-23 K 0-96 = + 9°97 + 5:02 = + 14°99 tons. 


Vertical : 


Vy = 


35°61 K 0-96 + 5°23 X O28 = — 34:19 + 1:46 = 


32°73 tons. 


Bridge Engineering in Britain. 


THE Minister of Transport stated in the 
House of Commons on February 3, 1960: 
‘My visit to the continent satisfied me 
that British design (of bridges) and con- 
struction match work being done else- 
where. It may not therefore be necessary 
to make radical changes in present 
arrangements but, to ensure that full 
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advantage is taken of the latest ideas and 
techniques, I am continuing to study 
whether it is desirable to try out new 
apes, sore Me - tally. I intend 
in any case that t of mere y between 
my Ministry, bridge designers, and bridge 
builders should be made as close as 
possible.” 


153 











BOOK REVIEWS. 


—————eEEErlrt—“‘—OSOSOS—S—~—~—~—~—~—S 


CONCRETE 


Book Reviews. 


“ Dock and Harbour En ring.” Vol. 
rs. By H. F. 
(London: Charles Griffin & Co., 
Ltd. 1959. Price {£6 6s.) 
Tus book is the second volume of a work 
comprising four volumes which will 
replace the well-known books entitled 
“Dock Engineering’’ and ‘“ Harbour 
Engineering ” by the late Brysson Cun- 
ningham. The new work retains what is 
of permanent value in the original books, 
which were first published more than fifty 
years ago, and includes much new matter 
in the collation of which the author has 
drawn on his own experience of harbour 
works, and has supplemented this by 
examples taken from the literature of the 
subject ; knowledge of what has been done 
successfully or otherwise is of more value 
than theory when dealing with the forces 
of nature. 


A brief history of harbours is followed 


by a description of the principles and 
factors affecting the design of harbours, 
breakwaters, pier-heads, jetties, and land- 
ing stages. Hydrographic surveying and 
the formation and maintenance of chan- 
nels are included. There is a useful 
section on tides and waves, and much 
information is given on the forces exerted 
by waves and the distribution on walls of 
the pressures due to this cause. The 
section on piling is based on formule and 
data published elsewhere. A_ useful 
feature is the consideration of the impact 
of vessels on piled jetties, and details are 
given of many types of fenders. The 
construction of harbour works is intended 
to be the subject of a subsequent volume. 


“ Principles of Pavement Design.” By 
E. J. Yoder. (London: Chapman & Hall, 
Ltd. 1959. Price 106s.) 

Tuis book of over five hundred pages, the 

text of which is based on the author’s 

lectures, deals primarily with methods of 
the design of flexible and rigid roads and 
airfield runways used in the U.S.A. Con- 
struction is excluded except in so far 
as the procedure affects design. There 
appears to be a leaning towards computa- 
tive design, based on more or less exact 
appraisal of the properties of the soil, 
magnitude of the loading, quality of the 
materials forming the road, and similar 
data, whereas elsewhere the tendency 
appears to be for experience to sup- 
plant calculations. A knowledge of soils 
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mechanics and the making of concrete is 
assumed. 

The question of whether or not to pro- 
vide expansion joints in concrete roads is 
dealt with by tabulating the practice in 
the various states, from which it appears 
that in the majority of cases joints are no 
longer provided except in special positions, 
such as at bridges. If joints are provided 
in roads, the spacing is within the wide 
limits of 61 ft. and 1200 ft. Transverse 
contraction joints are commonly provided 
and the spacing is generally from 15 ft. to 
40 ft., although in some cases the spacing 
istooft. The effect of climatic conditions 
is noticeable in so far that the factors 
taken into account in design have different 
degrees of importance in districts where 
the weather is continually warm compared 
with localities where cold winters alter- 
nate with hot summers. There is a good 
chapter on defects which is comprehensive 
in its dealing with troubles encountered 
with flexibleroads. There does not appear 
to be any direct comparison of rigid con- 
crete and flexible roads as regards their rela- 
tive first costs and maintenance charges. 
“ Berechnungsgrundlagen fiir Bauten.” 

coke by E. L. Wedler. 23rd edition. 


Wilhelm Ernst & Sohn. 1959. 
Price 17 D.M.) 


In this edition German codes of practice 
relating to the design of buildings are 
given in full, with explanatory notes. 
Codes are now included for foundations, 
materials, rendering, timber construction, 
steel, combined concrete slab and steel 
girder construction, light-alloy struc- 
tures, vibration of foundations carrying 
heavy machinery, and foundations in 
regions subject to earthquakes. It is pro- 

to give codes for concrete construc- 
tion in a later volume. 


“Planning.” By S. Rowland Pierce, 
Patrick Cutbush, and Anthony Williams. 
(London: Iliffe & Sons, Ltd. Price 63s.) 


COMPRISES 530 pages of notes on the 
planning of buildings for nearly all pur- 
poses, with more than 600 drawings. 
“*Staircase Manual.” By J. A. Corns. 
(London: Cleaver-Hume Press, Ltd. Price 
305.) 
A Book for carpenters with working 
drawings and descriptive notes on the 
construction of plain and ornamental, 
straight and curved, wooden staircases 
and handrails. 
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EXPOSED-AGGREGATE SLABS. 


Exposed-aggregate Slabs in the 
South of England. 


Mr. T. B. Smitu, A.M.I.C.E., has con- 
tributed the descriptions in the following 
of some recent examples of precast slabs 
with exposed-aggregate surfaces which 
have been used on the facades of buildings 
in the south of England. 

Some types of surfaces obtainable with 
exposed aggregate are shown in Fig. 1. 
The aggregates vary in size from fine sand 
to 6-in. flints. In selecting the most 
suitable size of aggregate it is important 
to consider the total area of the wall and 
the distance from which it will be viewed. 
The greater the distance from which the 
wall is normally viewed the larger should 
be the aggregate if the texture is to be 
effective. A contrast between the colours 
of the aggregate and the background, or 








the use of aggregate of two or more 
colours, is advisable if the wall will be 
seen at a distance. The aspect of the 
building and the shape and degree of 
exposure of the aggregate should be 
considered. 

Fig. 2 is an example of the use of large 
aggregate, which in this case are 3-in. to 
4-in. grey flints which have been rounded 
by use in the washmills of a cement works. 
The stones are set in a background of 
concrete with smaller aggregate of slightly 
lighter colour; the slabs have a plain 
margin of ordinary Portland-cement mor- 
tar. The slabs were cast face downwards 
on a bed of sand. 

Broken flints (Fig. 3) set in a matrix 
of white cement mortar were used for the 


Fig. 1.—Some Types of Exposed-aggregate Surfaces. 
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Fig. 2.—Large Flints. 


slabs of a wall of a block of residential 
flats at Dover, for which Messrs. Dalgliesh 
& Pullen are the architects. In this case 
the slabs were cast face upwards and the 
stones were laid by hand on the backing 
concrete and then tamped to a level 
surface. Owing to the lack of experienced 
flint knappers the stones were broken by 
hand by unskilled men. The slabs in 
Fig. 4 were also cast face upwards, the 


large aggregate in this case being pieces 
of grey-gold Cornish slate } in. thick 
This type of finish is also used for paving 
slabs. 

When deciding the colour for exposed- 
aggregate slabs it is advisable to select a 
darker hue than that required for the 
finished work ; large slabs in a wall generally 
appear lighter in colour than a small 
sample viewed at close quarters. The 





Fig. 3.—Split Flints set in White Cement Mortar. 
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colour of the backing concrete should be 
the same as that of the facing mixture, 
and the texture should be uniform. When 
using ordinary grey Portland cement care 
is needed to ensure that the colour is 
consistent. It may be necessary to 
obtain at one time sufficient cement to 
make all the slabs for one wall, or to 
blend the cement to obtain an even colour. 
Precautions must also be taken with the 
aggregates. Although some quarries 
guarantee the gradings of their materials, 
it may be necessary to screen the material 
before it is used. The colour of the stones 
from different faces of a quarry may differ, 
and before commencing to make a large 
number of exposed-aggregate slabs suffi- 
cient aggregate for the entire batch should 
be obtained, and it may be necessary to 
blenc the materials. 

Makers of exposed-aggregate panels 
generally have on display standard samples 
from which a customer can select one 
suitable for his purpose. It is generally 
possible to make other specimens with 
other textures and colours if none of the 
standard slabs is acceptable. It is im- 
portant that a sample having an area of 
at icast 4 sq. ft. should be examined 
before a decision is made. It is also 
necessary to realise that the surfaces of 
slabs made in large numbers are not likely 
to be as uniform as that of one slab made 
for the purpose of a specimen. Slight 
variations may, however, be desirable 
from the point of view of appearance. 
An example of a wall where the appearance 
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Fig. 5.—An Elevation of Dartford 
College. 


is improved by a slight variation in colour 
is Strand School, Tulse Hill, London 
(Fig. 6), designed by the Architect's 
Department of the London County 
Council. In this example the natural 
appearance of green slate is simulated by 
using green aggregate in very small 
pieces. 

The combination of exposed-aggregate 
and moulded patterns is shown in Fig. 5; 
in this case blocks of cast stone 6 in. 





Fig. 4.—Slate. 
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Fig. 6.—Lift Enclosure at a School. 





Fig. 7.—Balustrades at Residential Building in West London. 
158 April, 1960. 








square are combined with exposed flint 
aggregate. This illustration is of Dart- 
ford Technical College, which was designed 
by Mr. S. H. Loweth, then County Archi- 
tect for Kent. Similar panels are used 
on shops at the new town of Hemel 
Hempstead. 

Slabs of completely contrasting colours 
and texture are frequently used for decora- 
tive effect by using different aggregates. 
In the example in Fig. 9, which illustrates 
the end wall of an office building in East 
London (Messrs. L. K. Watson & H. J. 


Fig. 8.—Residential Building in 
West London. 
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Fig. 9.—Office Building in London. 


Coates, architects), the colours of the 
aggregates are light green and very dark 
blue. 

An example of covering the entire 
structural frame and walls of a building 
with exposed-aggregate slabs is shown 
in Fig. 8, which illustrates the new Hall 
of Residence for London University, the 
architects for which are Messrs. Richard 
Sheppard, Robson & Partners. On the 
side walls story-height slabs are provided 
between the beams at each floor-level. 
The beams in the side walls and the beams 
and columns on the front elevation are 
covered with precast slabs, as are also, 
in slabs of contrasting colour, the balcony 
beams. The surface of the slabs has the ap- 
pearance of finely-axed light-grey granite. 
The upper part of the balcony beams 
comprises translucent quartz and white- 
cement concrete. The joints between the 
precast slabs are shown in Fig. 10, and 
Fig. 7 illustrates the balustrade at 
ground-level which has the same light- 
grey exposed granite finish as the members 
at higher levels. 

The shape of the aggregate affects the 


tone of the slabs after weathering. 
Rounded aggregates are largely self- 
cleaning. Angular aggregates of rough 


texture tend to collect dirt, but this is 
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Fig. 10.—Detail of Residential Building in West London. 


generally confined to the cement back- 
ground; for this reason the area of 
exposed cement between the pieces of 
stone should be as small as practicable. 
It may be advisable for the cement 
background to be darker than the 
aggregate if the slabs are to be subjected 
to considerable atmospheric pollution. 

Attempts have been made in Great 
Britain to improve the appearance and 
weathering qualities of exposed-aggregate 
slabs by the application of clear glazes, 
lacquers, and silicone washes. Some of 
these treatments tend to decrease the 
contrast in colour of the aggregates and 
backing, but it is not yet known how 
long these treatments are likely to be 
effective. 

The aggregate, known as 


‘ Mineralite ”’, 


used for the slabs in Figs. 6 and 9, is a 
finely crushed aggregate generally of 
varied and brilliant colours. It is of 
Scandinavian origin and has been used 
for about thirty years on the Continent 
and for about seven years in Britain. It 
is supplied as a dry mixture of aggregate 
and cement. The final surface treatment 
in making slabs with this aggregate is to 
pat the face with a felt pad. It is claimed 
that the colours of the granites and other 
materials composing this aggregate can- 
not fade and that the surface does not 
craze. 

The slabs described in the foregoing 
were made by Kendell’s Stone & Paving 
Co., Ltd., with the exception of those 
in Fig. 5 which were made by the Atlas 
Stone Co., Ltd. 


Research in Portugal. 


Tue following papers have been issued by 
the Portuguese Laboratério Nacional de 
Engenharia Civil, Lisbon. No prices are 
stated. The first three are printed in the 
English language and the others are 
printed in the Portuguese language with 
short summaries in English. 

“The Design of Reinforced Concrete 
Beams "’, by J. Ferry Borges and J. Arga 
E. Lima. 

** Rectangular Staircases 
Beams’, by J. Ferry Borges. 

“‘ Portuguese Experience on the Com- 
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without 


paction Control of Earth Dams”, by 
Manuel Rocha, Armando Palma Carlos, 
José Folque, Virgilio Penalva Esteves. 

“A Determinagéo de Coefficiente de 
Poisson do Betaéo das Nossas Barragens 
a Partir das Extensdes Medidas In Situ ”’, 
by M. Q. Guerreiro. 

“O Panorama Hidroeléctrico no Quadro 
do Desenvolvimento Industrial Brasile- 
iro”’, by J. Laginha Serafim. 

“O Comportamento Térmico das Bar- 
ragens de Betéo”’, by Antdénio Ferreira 
da Silveira. 
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PRECAST CONSTRUCTION OF A FACTORY. 


Precast Construction of a Factory. 


THE main building at a new factory for 
Messrs. Meggeson & Co., Ltd., at Camber- 
well, London, is about 195 ft. long and 
165 ft. wide. There is also a canteen 
building of about 75 ft. by 30 ft. The 
structures are partly of two stories 
(Fig. 4). The first floor is designed for an 
imposed load of 200 lb. per square foot. 
To save time of construction as much of 
the work as possible was precast. 

The primary beams are splayed in plan 
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Fig. 1.—Connection of Internal Columns 
and Beams. 


at the supports in order to provide suf- 
ficient resistance to compression without 
having to provide vertical haunches, 
which would decrease the clearance below 
the beams, and without having to provide 
reinforcement in compression. The col- 
umns are at 20 ft. centres in both direc- 
tions and secondary beams are provided 
so that the floor slabs span about 1o ft. 

The floor slabs are 6 in. thick and com- 
prise 3 in. of concrete on 3-in. precast 
slabs reinforced with expanded metal. 
The upper slabs were cast in alternate 
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Fig. 2.—Precast Beams: showing Slots 
for Connections. 


panels to reduce the effects of shrinking 
Since the frame is composed entirely of 
precast members, little shrinking of the 
structure as a whole is expected. 

The external columns were precast in 
one piece for the full height of the two 
stories. The internal columns are also 
precast and extend to the first floor only. 
Connecting the columns and secondary 
beams is a steel plate embedded in the 
column and inserted in a slot in the 
beam (Fig.1). Inverted U-bars projecting 
from the top of the precast beams above 
the slots (Fig. 2) bear on the top edge of 
the plate. Deformed bars are welded to 
the top and bottom of the plates, through 
which holes are drilled to provide a bond 
when the joint is concreted. The slabs 





Fig. 3.—Main Beam on Column: showing 
Haunch and Connecting Piate. 
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adjacent to the external beams were cast 
in place, and are reinforced in the top and 
bottom to prevent the beams twisting. 
The primary beams are supported on 
steps in the external columns (Fig. 3), and 
on the tops of the internal columns. Re- 
inforcement projects from the external 
columns into the part of the primary 
beams which was cast in place with the 
floor slab. The connections between the 
primary and secondary beams are also by 
means of steel plates which are embedded 


PRECAST CONSTRUCTION OF A FACTORY. 


in the primary beams (Fig. 3). The 
secondary beams are designed as being 
freely supported, but since liquid sugar 
used in the factory might be spilt on the 
floor, the secondary beams were made 
fully continuous to prevent cracking at 
the joints. 

The architects are Messrs. Ronald Ward 
& Partners. The consulting engineers 
are Messrs. Hajnal & Myers, and the 
contractors were Messrs. H. Fairweather 
& Co., Ltd. 


Widening of Bridge of Don, Aberdeen. 


THE existing masonry bridge over the 
River Don at Aberdeen was built between 
the years 1827 and 1830 to the design 
of Thomas Telford. Excluding the ap- 
proaches, the structure is 520 ft. long 
and has five segmental arches each of 
75 ft. clearopening. The arches, spandrel 
walls, and the slabs carrying the roadway 
are of granite. The width of the bridge 
between the parapets was 24 ft., and has 
been increased to 66 ft. The new work, 
which was completed in 1959, is separated 
from the old in order to prevent additional 
load being carried on the old foundations. 
Bored piles were used under the new piers 
to avoid vibration, which might damage 
the old foundations which had settled. 
The granite slabs under the original road 
and footpath were taken up and replaced 
by reinforced concrete slabs, thereby 


reducing the load on the old piers by 
about 1000 tons. 

The new superstructure has reinforced 
concrete vault slabs, transverse walls, and 
deck slabs. The piers, voussoirs, and 
spandrel walls are faced with granite 
(Fig. 1), dressed to match the old bridge. 
The old parapets were taken down, the 
stones cleaned, and the parapets rebuilt, 
one in its original position and the other 
on the new structure. 

The total cost, including roadworks, 
was about {282,000, of which {98,000 is 
the cost of the masonry. The engineer 
was Mr. A. G. Booth, City Engineer of 
Aberdeen, and the consulting engineers 
were Considére Constructions, Ltd. The 
main contractors for the work of recon- 
struction were Messrs. H. M. Murray & 
Co., Ltd. 





Fig. 1. 
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THE 300-megawatt nuclear power station 
being erected at Bradwell, Essex, for the 
Central Electricity Generating Board by 
the Nuclear Power Plant Co., Ltd., con- 
tains 200,000 cu. yd. of concrete which 
will be placed in the course of three years 
but most of which has been placed in a 
period of two years. There are many 
different types of concrete. The concrete 
used for structural purposes is classified 
as concrete of ordinary quality and special 
concrete of guaranteed density for shield- 
walls and the like. The most satisfactory 
mixtures using the aggregates available 
are determined in the contractors’ main 
laboratory, but routine adjustments and 
testing are done at a laboratory on the 
site. 


Ordinary Structural Concrete. 
Particulars of the three principal mix- 
tures of ordinary structural concrete are 


volumetric proportions and the actual 
proportions by weight. The crushing 
strengths are the average strengths at 
28 days of all cubes of each mixture. The 
standard deviations and coefficients of 
variation are given for each mixture. 
The aggregates are gravel and sand ob- 
tained from local pits. The slump is 
generally 2 in. 


Concrete for Shield-Walls. 


The concrete for walls of the reactors 
and elsewhere, where a shield against 
nuclear radiations is required, has a dry 
density of not less than 140 lb. per cubic 
foot and a compacting factor of 0-87. 
The aggregate is gravel brought by sea in 
barges from Brightlingsea because local 
aggregates are not sufficiently consistent 
in weight. The mixture is 1: 2°5 : 6-1 by 
weight and the average crushing strength 
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NUCLEAR POWER STATION AT BRADWELL. 
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Concrete at Bradwe!l Nuclear Power Station. 


at 28 days is 4700 |b, per square inch with 
a standard deviation of 445 lb. per square 
inch and a coefficient of variation of 
gt per cent. 

Other concrete for the shielding con- 
struction has a minimum dry density of 
165 Ib. per cubic foot for which a mixed 
aggregate comprising gravel and barytes 
is used. The aggregate for concrete 
having a density of 200 lb. per cubic foot 
is entirely barytes. There 1s also a small 
quantity of special concrete having a 
minimum density of 340 Ib. per cubic foot 
in which iron shot is used as aggregate. 
The densities of cubes of concrete for 
shielding were determined after drying to 
constant weight in an oven at 105 deg. C. 
The density of 9-in. diameter cores cut 
out of concrete in the work was the same 
(about 144 Ib. per cubic foot) as that of 
the cubes. 

The contractors for the civil engineering 


TABLE 1.-Orptnary Srructurat Concrete 
Proportions Minimum 
ae specified Crushing Standard . = Jent 
‘rushing strength deviation 

agaregate ou i . variation 
Volumetric By weight (in.) en oer te. te (Ib. per sq. in.) (Ib. per sq. in.) (per cent.) 
ri2'4 15 225: 4°5 1} 3300 4500 44° a8 
i254 | 0: 2t§: 36 } 3300 475° 435 9:2 
Page 3) tsa: gra i 4125 5500 410 7°5 

given in Table I and include the nominal and building works are Sir Robert 


McAlpine & Sons, Ltd. 


The Late Mr. Maxwell Ayrton. 


Tue death of Mr. Maxwell Ayrton, the 
architect, occurred in February at the age 
of 85 years. Mr. Ayrton was well known 
as an exponent of architectural concrete 
and contributed to this journal on that 
subject. The most notable of his earlier 
works, jointly with Mr. Simpson, was the 
British Empire Exhibition and Stadium 
at Wembley. Among other major rein: 
forced concrete structures for which he 
was the architect are the bridge over the 
Thames at Twickenham and the Lea 
Valley viaduct. During the past decade 
he was in partnership with Mr. Courtenay 
Theobald, 
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A NEW BRIDGE OVER THE MERSEY. 
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Fig. 1. 


A New Bridge over the Mersey 
near Manchester. 


KINGSWAY bridge (Fig. 1) carries the 
Cheadle by-pass road over the River Mersey 
which, at the site of the bridge, is about 
110 {t. wide. Provision is made for the 
sudden and considerable floods, to which 
the river is liable, by spans of 51 ft. 6 in 
on each side of the main span which is 
104 ft. long The bridge, which is de- 
signed for Ministry of Transport standard 
loading and abnormal! loading, carries two 
carriageways each 24 ft. wide, a central 
reservation 4 ft. wide, two 7-ft. footpaths 
and a verge 12 {t. wide adjoining each 
footpath, which enables the carriageways 
to be widened in the future to 36 ft rhe 
overall width is 91 ft. 6in. The angle of 
skew is 30 deg 

The bridge is a reinforced concrete 
structure, the ‘two side spans of which 
cantilever about 24 ft. 6 in. over the river 
and support a suspended span of 55 ft 





Fig. 2.—Erecting Precast Beams. 
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(Fig. 3). The piers are founded on good 
sandstone, which occurs at about 1 ft 
below normal water level on the north 
side of the bridge and 6 ft. below normal 
water level on the south side. Excava 
tion and construction of the foundations 
were carried out in cofferdams. 

The girders, which are 2 ft. wide and 
vary in depth from 8 ft. at the piers to 
5 ft. at the supports of the suspended 
span, were cast in place up to the level of 
the underside of the deck slab. Trans 
verse beams are provided to ensure good 
distribution of the imposed load. The 
10-in, deck slab was cast subsequently 
There are no transverse beams under the 
central reservation and there is a gap 1 in 
wide in the deck along the entire centre 
line of the bridge 

The beams forming the suspended span 
are 4 ft. deep at the middle of their span, 
and were precast on an approach road and 
rolled on bogies along a temporary Bailey 
bridge erected between the cantilevers 
The beams were lifted from the Bailey 
bridge by two mobile cranes (Fig. 2) and 
lowered into position. The Bailey bridge 
was moved for each pair of beams to 
reduce the distance the beams had to be 
lifted. The cantilevered girders are sup- 
ported on the piers by mild-steel roller 
bearings in galvanised steel grease-boxes. 
The suspended girders are supported on 
rocker bearings at the north end and on 
roller bearings at the south end. A roller 
bearing at one end of the suspended span 
and a transverse joint through the deck 
and the road surface enable the deck to 
move due to changes of temperature 
Mild-steel plates are embedded in the 
concrete on both sides of the joint which 
is covered by a phosphor-bronze plate 
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Fig. 3.—Section and Details of Bridf over 
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A NEW PRIDGE OVER THE MERSEY. 


1 in. thick secured to the mild-steel plates 
by j-in. setscrews. 

The wing walls are set in slots in the 
abutments, of which they are structurally 
independent. The spaces between the 
abutments and wing walls are filled and 
are sealed with a rubber-bitumen com- 
pound. The copings and pilasters of the 
wing walls are of Portland stone. 

Wrought timber shutters were used for 
most of the work. The shutters for the 
faces of the exterior girders and the soffit 
of all the girders and beams were faced 
with plywood. The concrete for the piers, 
abutments, wing walls, girders, beams 
and deck had water-cement ratios of up 
to 0-55 and crushing strengths at 28 days 
of at least 3300 Ib. per square inch. The 
aggregates are North Staffordshire sand 
and gravel up to } in. in size. The con- 


(CONCRETE) 
crete for the piers, abutments and wing 
walls and northern cantilever was mixed 
on site. Ready-mixed concrete was pro- 
vided for the southern cantilever and the 
suspended span. The bridge was con- 
structed in twenty months 

The Manchester City Surveyor, Mr. R. 
Nicholas, C.B.E., controlled the work for 
the Manchester Corporation and the 
Cheshire County Council. The consulting 
engineers for the bridge and its approaches 
were Messrs. L. G. Mouchel & Partners 
The Manchester City Architect, Mr. L. C 
Howitt, F.R.1.B.A., advised on the eleva- 
tion of the bridge, the esthetic design of 
which was approved by the Royal Fine 
Arts Commission. The main contractors 
were Tarmac, Civil Engineering, Ltd 
The ready-mixed concrete was supplied 
by Trumix Concrete Ltd. 


FIFTY YEARS AGO. 


From “ CONCRETE AND CONSTRUCTIONAL ENGINEERING "’ 


, April, 1910. 


Barrel Vault Roofs. 





“ Reinforced concrete construction is gaining favour with architects for the con- 
struction of church roofs, the principal advantages being the practicability of con- 
structing large barrel and domical roofs without unsightly trusses, tie rods, etc., and 
the low cost of upkeep. An example of this form, and one of the first to be constructed 
throughout of reinforced concrete, is that of St. Aloysius Roman Catholic Church, 
Glasgow. ‘The roofs over the nave, transepts, and apse are in the form of semicircular 


arches, the nave roof having a clear span of 44 ft. 6 in., and a length of 65 ft. 


The 


nave roof is supported on arch ribs, reinforced in such a manner as to take the whole 
of the stress due to thrust without putting any thrust on the side walls, where the 
load is vertical ; the ribs carry a 4}-in. slab forming the roof covering.” 
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NOMOGRAMS FOR BEAMS AND SLABS. 





Nomograms for the Design of Beams and 
Slabs by the Load-factor Method.—III.* 


By J. C. STEEDMAN. 


Rectangular Beams and Solid Slabs with Reinforcement in Tension only. 


NoMOGRAMS Nos. Ic and 2c on pages 170 and 171 are supplementary to the 
nomograms given in this journal for February 1960, and apply to the design of 
rectangular beams and solid slabs respectively provided with reinforcement in 
tension only and if the permissible stress in the concrete is 1500 lb. per square 
inch. 


Flanged Beams with Reinforcement in Tension and Compression. 


Nomograms Nos. 6 and 7 (pages 172 and 173) aid the calculation of the area 
of the compression flanges of tee-, ell-, and I-beams and the area of reinforce- 
ment needed. The nomograms give results slightly more accurate than the Code, 
as the lever arm is measured to the centre of the area of the stressed concrete and 
not to the centre of the slab; it is therefore unnecessary for the designer to estimate 
the accuracy of the solution when the area of the rib is large in relation to the 
area of the flange as may be the case in hollow-tile slabs. If preferred the area 
of the compression flange may be determined from Nomogram No. 6 and the 
cross-sectional area of reinforcement required calculated from the expression 


_ bending moment 


Au = ; 
(4, ba 


The equations on which the nomograms are based are 
M _ e(: i) “(& - “N(x a 4, )}; 
bdy*pPe 3.4, 2d, b d, 2d, 2d, 
. ele i(* *). 
; 3Pu 4s b d, 


P " 
When the value of 7 is greater than the greatest value obtainable from 
1 


as in the Code. 


; é.* ;, : 
the section (when " is less than 05) reinforcement in compression must be 
provided and Nomogram No. 4A, 4B or 5 (see Part II) applies. 

ExampPLe No. 6.—An ell-beam having a rib 10 in. wide, an effective depth of 
18 in., and a flange 30 in. wide and 4 in. thick is subjected to a bending moment 
of 1,600,000 in.-Ib. Determine the cross-sectional area of reinforcement required 
if p,, = 20,000 lb. per square inch and p,, = 1000 Ib. per square inch. 

d, 4 b 10 Re 1,600,000 


i Ps = 0223; —-— = == O'105. 
x 8 0°222; A 30 0°333 bd "Poy 30 X 18? x 1000 5 
(Continued on page 174.) 


* Concluded from March number. 
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No. 1c.—DESIGN OF RECTANGULAR BEAMS BY THE LOAD-FACTOR METHOD. 
Pop «1 500/b/in? 


Reinforcement in Tension Only. 
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NOMOGRAMS FOR BEAMS AND SLABS. 





No. 2c.—DESIGN OF SOLID SLABS BY THE LOAD-FACTOR METHOD 
Reinforcement in Tension Only. 
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No. 6.—DESIGN OF FLANGED BEAMS BY THE LOAD-FACTOR METHOD. 


Position of Neutral Plane. 
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No. 7.—DESIGN OF FLANGED BEAMS BY THE LOAD-FACTOR METHOD 
Reinforcement in Compression and Tension. 
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(Continued from page 169.) 


From Nomogram No. 6, : == 0-450 and, from Nomogram No. 7,7,, x R = 19°75. 


1 
19° ov ‘ . 
Therefore r,, = y75 0-99 per cent. and A,, DP 30 x 18 = 5-33 sq. in. 
20 100 
1,600,000 


According to the formula in the Code, A,, 5 sq. in. 
16 X 20,000 


Cardboard Formers for Ribbed Slabs. 


INVERTED cardboard boxes with internal 
stiffeners (Fig. 1) are being used in the 
U.S.A. as formers in ribbed slabs. The 
boxes are impregnated with wax and 
sealed at the factory with waterproofed 
tape 3 in. wide; at the construction site 
the bottoms of the boxes are dipped into 
hot paraffin (Fig. 1) to provide extra 
protection from the weather. The boxes 
are fixed to the shuttering by staples 
(Fig. 2) and the joints between them are 
covered with waterproofed tape; about 
five minutes are required to fix each box 
It is claimed that when they are in posi- 
tion the boxes may be walked on in any 
weather without damage. When con- 
crete has been placed and has hardened 
the shuttering is removed (Fig. 3) and 
the boxes can be pulled out by hand and 
used again. The cost in the U.S.A. of a 





Fig. 3. 


box measuring 2 ft. by 2 ft. by 1 ft. 2 in 
is 25 cents (about 1s. g9d.). The boxes are 
supplied by the Container Corporation of 
Fig. 1. America. 
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NEW DAMS FOR HYDRO-ELECTRIC WORKS. 


New Dams for Hydro-electric 
Works in Scotland. 


Some of the dams included in the hydro- 
electric works being installed by the 
North of Scotland Hydro-electric Board, 
which have been completed recently, or 
are in course of construction, or are about 
to be commenced are described in the 
following.* The works for the Conon 
Valley and Breadalbane schemes are 
nearing completion. Work has started 
on the Loch Awe scheme and the Strath- 
farrar and Kilmorack scheme. 


Conon Valley Scheme. 


Constructional work on the Conon 
Valley hydro-electric works in Ross-shire, 


struction for part of its length of 1670 ft., 
but the central 800 ft. long is a 
concrete gravity structure, founded on 
rock (Highland schist), and forms the 
spillway. The greatest height is roo ft. 
and the width at the base of the central 
part is 90 ft. The bridge which carries 
a road over the spillway is of reinforced 
concrete and comprises twenty-eight 
spans each of 26 ft. The total quantity 
of concrete in the central part including 
the bridge is 185,000 cu. yd. The Meig 
dam, which is 540 ft. long and has a 
maximum height of 64 ft., is in part an 
earth embankment with a concrete core- 





Fig. 1.—Glascarnoch Dam. 


which was commenced in 1947 and was 
completed recently, comprises several 
dams, twenty miles of tunnels, fifteen 
miles of aqueducts, six power stations, 
and extensive ancillary works. The main 
dams are at Fannich, Vaich, Glascarnoch, 
Meig, Luichart, and Torr Achilty and in 
Glen Orrin. There are smaller dams at 
Loch Droma and Loch a’ Chuillinn, and 
a barrage at Achanalt. The generating 
station associated with the Fannich dam 
has been in operation since 1950. 

The Vaich dam, which is an embank- 
ment of earth and rock with a core-wall 
of concrete, is 780 ft. long and has a 
maximum height of 80 ft. The Glas- 
carnoch dam (Fig. 1) is of similar con- 


* Many of the dams in earlier schemes, which are now 
complete, are described in t numbers of this as 
follows. Loch Sloy dam: ber 1948 and 


1950. Clunie and Pitlochry dams: January 1949, Febru- 
ary 1949 and De b 295 aa di ff, ee 
dams ( jen Affric scheme): February 1951. Cluanie and 
Loyne dams (Glen Moriston scheme): August 1954, January 
1955, and December 1956. Allt-na-Lairige dam: July 
1956. Loch Quoich dam: December 1956. 
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wall, in part a gravity concrete structure, 
and elsewhere a concrete buttress dam. 
The Fannich and Loch Droma dams are 
rock-fill structures with a sealing mem- 
brane on the upstream faces. 

The Luichart dam, which raises the 
level of the water in Loch Luichart by 
40 ft., is a gravity structure of plain con- 
crete and is 60 ft. high and 720 ft. long; 
the width at the base is 40 ft. The 
quantity of concrete is 41,000 cu. yd. 
The bridge over the spillway, which com- 
prises twenty-eight spans each 26 ft. long, 
extends the entire length of the dam and 
has a prestressed concrete deck, utilising 
the Freyssinet and Lee-McCall systems; 
this structure is one of the first prestressed 
concrete structures erected for the North 
of Scotland Hydro-electric Board. (The 
central section of the Alit-na-Lairige 
dam is also prestressed.* A fish-pass of 
the Borland type is provided. 

The Torr Achilty dam incorporates 
the power-house and is similar to the 
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dam at Pitlochry on the Tummel-Garry 
works.* The width at the base is 40 ft. 
and the total quantity of concrete is 
22,000 cu, yd. 

The dam at Glen Orrin is 1080 ft. long 
and has a maximum height of 150 ft. 
It is a concrete gravity structure in- 
corporating a Borland-type fish-pass. 

e barrage at Achanalt is a reinforced 
concrete structure in which there are four 
gates each 30 ft. wide, a free spill-way 
33 {t. long, and a weir semicircular in plan 
and 370 ft. long. The quantity of con- 
crete is 1600 cu. yd. A fish-lock is pro- 
vided between the gates. 

The consulting civil engineers for the 
Conon Valley works are Sir Alexander 
Gibb & Partners. The contractors are 
as follows. Vaich, Glascarnoch, and 
Luichart dams and the Achanalt barrage: 


(CONCRETE) 


of 40 ft. The greatest width at the base 
is 30 ft. The quantity of concrete is 
21,000 cu. yd. A fish-pass is provided. 

The Giorra dam (Fig. 2) will raise the 
level of Loch Giorra by 90 ft. It is a 
massive-buttress dam 1540 ft. long and 
has a maximum height of 110 ft. The 
width at the base is 80 ft. and the quan- 
tity of concrete is 91,000 cu. yd. 

Lochan-na-Lairige dam in the Lawers 
section of this project, which was com 
menced in 1951 and was completed a few 
years ago, is also a massive-buttress dam 
1100 ft. long and has a maximum height 
of 130 ft. The dam, which is flanked by 
an earth embankment 300 ft. long, has 
raised the level of the water in the loch 
by 90 ft. The length of the spillway 
weir is 54 ft. 6 in. and is designed to deal 
with 1280 cu. ft. per second. 





Fig. 2.—Giorra Dam. 


Messrs. Reed & Mallik, Ltd. Meig and 
Glen Orrin dams: Messrs. Duncan Logan, 
(Contractors), Ltd. Torr Achilty dam: 
Messrs, William Tawse, Ltd. 


Breadalbane Scheme. 


Construction of the Killin section of 
the Breadalbane hydro-electric works in 
West Perthshire is nearing completion 
and includes three dams. 

Lubreoch dam, which (Fig. 4) raises the 
water-level in Loch Lyon by 77 ft. to 
form the main storage reservoir in this 
project, is a massive-buttress dam 1740 ft 
long. The maximum height above the 
foundations is 130 ft. and the greatest 
width at the base is 80 ft. The quantity 
of concrete is 160,000 cu. yd. 

Stronuich dam is a solid gravity dam 
702 ft. long and has a maximum height 


* See footnote on page 175 
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In the St. Fillans section of this scheme, 
the Lednock dam (Fig. 3), which was 
completed in 1957, is a diamond-head 
buttress dam 950 ft. long having a 
maximum height of 129 ft. The greatest 
width at the base is 120 ft. and the 
quantity of concrete is 110,000 cu. yd, 
The length of the spillway is 200 ft. 

The consulting civil engineers for the 
Killin and Lawers works are Messrs. James 
Williamson & Partners, Ltd. The con- 
tractors for the Lubreoch dam are Messrs. 
James Miller & Partners, Ltd. The con- 
tractors for the Stronuich and Giorra 
dams are Messrs. Edmund Nuttall, Sons 
& Co., (London), Ltd. The contractors 
for the Lochan-na-Lairige dam were the 
Cementation Co. Ltd. The consulting 
engineers for the St. Fillans works were 
Sir M. MacDonald & Partners, and the con- 
tractors for the Lednock dam were Messrs. 
Taylor Woodrow Construction, Ltd. 
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it’s 
not 


The £.s.d of OSAL* 
—Waterproofing Concrete 


the cost 
per gallon 


but 


the cost per yard 
that counts 








On this basis Tricosal, which waterproofs a cu. yard of 1: 2:4 
concrete for only 7 /-, is the most economical as well as the most 
efficient additive. It waterproofs integrally and, being a liquid, 
mixes with the gauging fluid and is evenly distributed through- 
out the mix. 





For 30 years or more Tricosal has been specified by leading 
architects not only for waterproofing but for hardening cement 
and concrete and increasing their resistance to oils and acids. 
Send for Information Leafiet No. 1. 


* OSAL is the generic name for the products of A. A. Byrd & Co. Ltd.—* Floro- 
sal” for Surface Hardening and protection of Concrete, Stone and Cement— 
“* Neocosal” for Surface Waterproofing of Bricks, Concrete and Stone, and 


“ Tricosal’”’. 


Literature on each individual product is available from 


A. A. BYRD & CO. LTD. (Dept. C.!), 210 Terminal House, 
Grosvenor Gardens, London, $.W.!. Phone: SLOane 5236 


Grams: Byrdicom, Wesphone, London Works: Basingstoke, Hants. 
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Colvilles Reinforcing Bars are bemg used 
extensively in the Forth Road Bridge project 
and in the approaches and portals of the 
new Ten million pound Clyde Tunnel. 
For hot-rolled, indented reinforcing 
bars specify ‘COLBOND 60° which 
have a guaranteed minimum yield 
point of 60,000 Ibs. per square inch. 





COLVILLES 


FITNESS FOR PURPOSE STEELS 


COLVILLES LIMITED 195 West George St., Glasgow C.2. 
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NEW DAMS FOR HYDRO-ELECTRIC WORKS. 





Strathfarrar and Kilmorack 
Scheme. 


The main civil engineering contracts 
for the hydro-electric works at Strath- 
farrar and Kilmorack in the counties of 
Inverness and Ross and Cromarty were 
awarded early in 1959. The main dam, 
which will be an arch dam rr1o ft. high, 
will be about a mile downstream from 
Loch Monar in Strathfarrar. 

There will be a subsidiary dam 50 ft. 
high near by. These dams will raise 
the level of the water in the loch by 75 ft. 
Water will then pass through a tunnel 
5} miles long to a power station at the 
west end of Loch Beannachran. Near 
the outlet of the loch there wiil be a small 
dam by means of which the level of the 
water in the loch will be raised by 8 ft. 

There will also be two dams each about 
50 ft high on the River Beauly, one near 
the Crask of Aigas and the other at 
Kilmorack ; these dams are combined with 
the power stations. The entire works 
including power stations, tunnels, dams, 


aqueducts, and ancillary works will take 
about five years to construct. The 
estimated cost is {14,250,000. Fish- 
passes operating on much the same 
principle as a canal lock will be installed 
at the Beannachran, Aigas, and Kil- 
morack dams. 

The consulting civil engineers for the 
Strathfarrar and Kilmorack schemes are 
Sir William Halcrow & Partners. The 
Mitchell Construction Co., Ltd., are the 
contractors for the two dams at Loch 
Monar. Messrs. Duncan Logan (Con- 
tractors), Ltd., are the contractors for 
the Beannachran dam. Messrs. A. A. 
Stuart & Sons (Glasgow), Ltd., are the 
contractors for the Aigas and Kilmorack 
dams. 


Loch Awe Scheme. 


Some of the civil engineering contracts 
for the Loch Awe hydro-electric works 
were awarded in the autumn of 1959. 
Part of this scheme will be the first large 
pumped-storage plant to be constructed in 





Fig. 4.—Lubreoch Dam. 
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A PRESTRESSED BOW-STRING PIPE-BRIDGE, 


Scotland, The scheme is in three parts. 
The works of the Inverawe section will 
regulate the level of the water in Loch 
Awe by a low barrage at a short distance 
downstream from the outlet of the loch, 
the level of which will not be raised, 
Irom the barrage, where there will be a 
fish-pass, the water is taken through a 
tunnel to a power station. 

The Cruachan section includes the 
pumped-storage plant where electrical 
energy from the nuclear-power and steam- 
operated stations at periods of low load 





(CONCRETE) 


will be used to pump water from Loch 
Awe up to a high-level reservoir, 

The Nant section includes the raising 
of the level of the water in Loch Nant 
by the construction of a dam near the 
outlet of the loch. 

The consulting engineers for the Inver- 
awe and Cruachan sections are Messrs 
James Williamson & Partners, Glasgow, 
and for the Nant section, Mesars, Babtie, 
Shaw & Morton. The first contract for 
the Inverawe section has been placed 
with Messrs, George Wimpey & Co,, Ltd, 


A Prestressed Bow-string Pipe-bridge. 


‘Tue erection of a pipe-bridge (Fig. 1) with 
a span of ato ft. over the River Tees at 
Eaglescliffe was completed in 1959 for the 
Tees Conservancy Board, It is a bow 


string structure constructed of precast 
blocks which were prestressed after erec 
tion. The width of the deck, which 
carries two 33-in, water-mains and also 
The width 


provides a walkway, is 15 ft, 


When the leading bogie was over the cen 
tral temporary pier the Bailey bridge was 
floated out on pontoons and into position 
over the other half of the river. The 
concrete bridge was hauled across the 
remaining width of the river, moved side- 
ways into a position above the abutments 
which had been constructed in advance, 
and lowered by jacks on to roller bearings 





Fig. 1. 


of the arch boom is generally 7 {t., but 
bifurcates near each springing 

The structure was constructed and pre 
stressed on the river bank, and was moved 
into its position across the river, A 
Bailey bridge was erected at one side of 
the site so that it extended over half the 
width of the river, and was supported on 
“a temporary pier in the middle of the 
river, The prestressed concrete struc- 
ture, mounted on bogies, was hauled by 
winches along the top of the Bailey bridge 
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The total cost of the structure, includ 
ing the piers and other foundations, was 
£54,000, of which {17,000 was for the 
superstructure and {2000 for the hand 
rails and finishes. The contractora were 
the Dowsett Engineering Construction 
Co,, Ltd., who collaborated in the design 
with the British Reinforced Concrete 
Engineering Co,, Ltd, The prestressing 
was by the Gifford-Udall method, and the 
precast blocks were made by Dow-Mac 
Products, Ltd 
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The Best BIG 
British BAR BENDER... 





For the fastest and most accurate bending 
of single bars up to 2 inches diameter or a 
group of bars of combined cross-sectional 
area of 3 sq. inches, this machine, available 
with diesel engine or electric motor, has a 


world-wide reputation. 


He FOR SALE OR HIRE 


Send for full descriptive brochure, prices and hire rates to:— 
ACROW (ENGINEERS) LTD., SOUTH WHARF, LONDON, W.2 : Tel. AMB 3456 (20 lines) 


Branches at: Belfast ‘ Birmingham * Bristol © Cardiff * Glasgow * Leeds ° Liverpool 
Manchester * Newcastle * Saffron Walden * Southampton 
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Throughout the U.K. the Blue Circle 
Group of Companies has 29 cement 
works and 30 manufacturing piants at 
which are produced Blue Circle, Pelican 
and Dre yon brands of Portland Cement, 
Ferrocrete, '417' Cement, Aquacrete, 
Sulfacrete, Hydracrete,Walcrete, Snow- 
crete, Colorcrete, Hydralime, Whiting, 
Super Snowcem, etc. It has 16 district 
offices and a network of distribution 
centres, The road transport owned by 
the Group includes over 1,200 vehicles 
for delivery in bag or in bulk, and it 








NEVER FAR FROM 
THE 
“BLUE CIRCLE 


operates one of the largest fleets of 
tugs and lighters on the Thames and 
Medway. 

The Blue Circle Group is the largest 
cement manufacturing organisation in 
the world. You are invited to make use 
of its many services and profit from its 
great resources. 

Blue Circle Products are exported to 
countries all over the world and the 
Group also has interests in twelve works 
overseas, nine of which are in the 
Commonwealth. 


The Cement Marketing Company Limited, 

Portiand House, Tothill Street, London, $.W.!. Telephone ABBey 3456 
G. & T. Earle Limited, Hull. Telephone Hull 1612! 

The South Wales Portland Cement & Lime Co. Led., Penarth, Glam. 
Telephone Penarth 57301-4 
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A Tunnel Lining 


In Figs. 1 and 2 is illustrated a method of 
lining a tunnel with precast segments 
adopted for the water main from Hamp- 
ton (Middlesex) to Chingford (Essex) 
The main, tunnelling of which was 
recently completed by the Metropolitan 
Water Board, is 19 miles long and has a 
diameter of 8 ft. 6 in., and is at such a 
depth that water will flow through by 
gravity. Several shafts of 12 ft. diameter 
are provided for the purposes of con- 
struction and inspection, and range in 
depth up to 192 ft. The shaft at the 
eastern terminal is 67 ft. 6 in. in depth 
and 25 ft. in diameter and accommodates 
the pumps which raise the water from 
the tunnel to the reservoirs. It will at 
first convey 70,000,000 gallons of water 
daily, but it is possible to increase the 
capacity up to 120,000,000 gallons daily 

The tunnel was constructed in sections 
each of which formed a separate contract, 
and is lined with segments which mainly 
have the shape and dimensions shown in 
Fig. 3, and are wedged together as shown 
in Fig. 2. The segments were made with 
sulphate-resistant cement 

The segments, which are called “ Don 
segs "’, were precast in a yard where more 
than 400,000 were made and were de- 
livered to the working sites at a rate of 
400 to 500 rings per week; each ring 
comprises twelve segments. 





Fig. 1.—Concrete Segments forming 
Linings. 
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A TUNNEL LINING WITH DRY JOINTS. 


with Dry Joints. 


The method of construction, which it 
is claimed was used for the first time in 
this country for this tunnel, incorporates 
some novel features, including the lining 
which eliminates bolting and grouting, 
and an excavating shield which combines 
the operations of boring the tunnel and 
expanding the segments into position 
The shield attained speeds in excess of 
250 ft. per week, which greatly exceeds 
that obtained by the conventional method 
using bolted iron segments as used in 
London tube railways and is several times 
faster than the rate generally achieved on 
main drainage works. 

The shield excavated the firm clay, in 
which the tunnel is bored, and formed a 
cavity of about to ft. diameter to suit 
the lining without having to place filling 
behind the lining. The segments, which 
are mainly interchangeable, were placed 
loosely by hand on temporary templates 





Fig. 





Fig. 3.—Precast Segment. 
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A TUNNEL LINING WITH DRY JOINTS. CON 


to form a ring comprising twelve seg- 
ments, which were then wedged tightly 
together by means of twelve hydraulic 
rams acting from the shield. The surface 
of the lining was then sprayed with }-in. 
cement mortar which was _ trowelled 
smooth by a mechanical 

The work was carried out under the 
general direction of the Chief Engineer to 
the Board, Mr. W. M. Lloyd Roberts, 
and his predecessor, Mr. H. F. Cronin, 
C.B.E., M.C. The consulting engineers 
were Sir William Halcrow & Partners. 
The main contractors for the tunnel were 
Messrs. Kinnear, Moodie & Co., Ltd., 
who made many of the segments; the 
remainder were made by Stent Precast 
Concrete, Ltd. The contractors for the 
shafts and other works were Messrs. 
William Press & Son, Ltd., and Messrs. 
A. Waddington & Son, Ltd. The spray- 
ing of the lining was done by the Turiff 
Construction Corporation, Ltd. 


Statistics published annually by the U.S. 
Bureau of Public Roads show that the 
total length of concrete roads in the U.S.A. 
was about 95,000 miles in 1942 but only 
about 75,000 miles in 1957, although dur- 
ing this period about 19,000 miles of con- 
crete roads were constructed. According 
to the latest figures available * the total 
length of surfaced roads in the forty-nine 
States exceeded 600,000 miles, so that the 
length of concrete roads was about one- 
eighth of the total at the end of the year 
1957. About 2000 miles of concrete roads 
were constructed during 1957, including 
about 380 miles of new roads or earthen 
roads paved with concrete, about 1000 
miles of old concrete roads resurfaced 
with concrete, and about 500 miles of 
existing roads having other surfaces that 
had been changed to concrete. Because 
about 4000 miles of concrete roads had 
been changed to other types of surfacing, 
mainly bitumiuous or asphaltic, there was 
a reduction during the year of about 2000 
miles of roads with concrete surfaces. 
The exact lengths of each type of road 
are not available because the lengths of 
roads paved with bricks or blocks are 
included in the lengths of Portland-cement 
concrete roads and the data on changes of 
types of road do not indicate whether the 
bituminous or asphaltic surfaces were 


“ Highway a 1957." Published in 1959 by 
te U.S. Department of Commerce. 
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[A description of an experimental tunnel 
1000 ft. long which preceded the construc- 
tion of the entire works was given in this 
journal for April, 1954, based on a paper 
by Mr. P. A. Scott in the Proceedings of 
the Institution of Civil Engineers, May, 
1952. Each ring in this tunnel com- 
prised ten segments (as shown in Figs. 1 
and 2). 

Another method of lining tunnels with 
concrete segments without bolting or 
grouting is to be used for an experimental 
railway “ tube’ tunnel to be driven by 
London Transport Executive in north- 
east London. The segments are erected to 
form a ring into a gap in which a key- 
segment is forced. The contractors for 
this trial work are Messrs. Kinnear, 
Moodie & Co., Ltd. A similar method, 
which was used for the new main-line 
railway tunnels at Potters Bar, Herts., 
is described in this journal for May, 
1958. ] ] 


in the U.S.A. 

applied to existing concrete roads or 
whether the concrete roads were replaced 
entirely by another form of construction. 
Also, information on roads having a lean 
concrete sub-base surfaced with bitumin- 
ous or similar materials is separate. 

In 1958 the cost of concrete roads was 
about 50 per cent. higher than in 1946 
and had remained almost unchanged since 
the middle of 1956. Comparison with 
costs in previous years, and especially 
before 1940, is not possible because of the 
more stringent requirements in the later 
years. In the period from 1946 to 1958 
the cost of excavation increased by about 
15 per cent., whereas the cost of rein- 
forced concrete structures such as bridges 
had increased 62 per cent. by 1957 but fell 
to about 53 per cent. in 1958. 


Symposium on Grouting. 
Tue date of the Symposium on Grouting 
Prestressed Concrete, which is_ being 
organised by the Fédération Interna- 
tionale de la Précontrainte and R.1.L.E.M., 
has now been changed to January 5 to 7, 
1961. As previously announced, the 
Symposium will be held at Trondheim, 
Norway, and the programme is not 
altered. Contributions of papers should 
be sent to Professor I. Lyse, Norges 
Tekniske Hogskole, Trondheim, Norway, 
and should reach him before August 15. 


April, 1960. 
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THE DESIGN AND SUPPLY 
OF THE ENTIRE FORMWORK 
FOR THE PRECAST UNITS FOR 


DUNGENESS 
LIGHTHOUSE 


WERE ENTRUSTED TO US 





One of the first complete formworks leaving our r new works © hag be oye pt Congeene S08. who 
are res ible for the precasting programme of this | and € Messrs. Ronald 
Ward Partners. Contractors: Taylor-Woodr ow Const ruction Led. 





YOU TOO CAN DEPEND ON US 


the most comprehensive 
mould. service.in the world 











STELMO LTD. - WESTWELL LEACON - CHARING - ASHFORD KENT. = Te!: Charing 395-7 
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Pipe- 
jointing 


* 
IN THE MINIMUM OF TIME | 


* 
within a few hours drains can be smoke-tested 


or water-tested and trenches filled in 


no other type of cement gives such 
SOUND AND SPEEDY RESULTS 


CIMENT 


FON DU occa 


ae oa 
NT 





LAFARGE ALUMINOUS CEMENT CO. LTD. 


73 BROOK STREET, LONDON, W.1. TEL: MAYfair 8546 
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DETERIORATION OF CONCRETE. 


Deterioration of Concrete due to 
Alkali Reaction. 


OBSERVATIONS of the deterioration of 
concrete structures have led to the dis- 
covery during the last decade that this is 
sometimes caused by a chemical reaction 
between the alkalis present in cement and 
soluble silica which is present in certain 
aggregates. Most British aggregates are 
inert but some European and American 
aggregates are not. A committee 
appointed in Denmark in 1953 to study 
the problem has issued two interim re- 
ports * from which these notes are 
abstracted. 

The alkali reaction occurs between 
cement with a high content of alkali and 
aggregates containing soluble silica, when 
alkaline hydroxide reacts with thesilicaand 





Fig. 1. 


* Committee on Alkali Reactions in Con- 
crete. Progress Reports N.1t (1956) “ Dis- 
integration of Field Concrete’’, by G. M 
Idorn, and L.1 (1957) “ Investigation of the 
Effect of Some Pozzolans on Alkali Reactions 
in Concrete’, by A. H. M. Andreasen and 
K. E. Haulund Christensen. Copenhagen 
The Danish National Institute of Building 
Research. Price 12 Kroner each. Printed 
in the English language. 
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Fig. 2. 


water to form an expansive gel. If suffi- 
cient water and alkali are present the gel 
is eventually transformed into a solution 
of alkaline silicate. Thereaction produces 
a measurable expansion of the concrete, 
cracks and fractures, craters in the 
surface, exudations of resin-like gel, and 
efflorescent deposits. 
Expansion.—Expansions of 0-5 to 0-7 





Fig. 3. 
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DETERIORATION OF CONCRETE. 


per cent. are known to have occurred 
during periods of 14 to 15 years. The 
rate of expansion is greater in summer 
than in winter. 

Fractures.—Cracks and fractures are 
invariably present. Crazing is frequently 
observed, and is often accompanied by 
spalling. Long wide cracks occasionally 
occur. The deterioration of the staircase 
shown in Fig. 1 took place in seven years, 
during which time the treads were re- 
surfaced with mortar. 

CRATERS. Particles of chemically- 
active aggregate which occur near the 
surface of the concrete may cause the 
formation of craters. Fig. 2 shows a 
crater which appeared in a jetty 25 years 
after it was built. The photograph was 
taken fourteen days after the surface 
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TABLE I 
SMUSE OF EV/IDENCE OF DETER/ORAT/ON 
TER/OLATION | EXPANS/ON \ CRACK/NG LLATERS \EXUDAT/ONS| DEPOS/TS 
PATTERN CRACKS | 
ALKAL/ PREQUENT | WVAR/ABLE FREQUENT | FREQUENT | FREQUENT | 
REACTION SPALLING 
OCCASIONAL | 
SPALLING | 
FROST VERY FREQUENT | FREQUENT NONE FREQUENT | 
BALE PATTERN CRACKS 
AAhE 
SPALLING 
SEAWATER NONE FREQUENT NONE NONE FREQUENT 
ATTACK KNOWN ATTERN CRACKS 
RALE. 


























was painted, when the crater was not 
present. Craters are always formed as a 
result of the development of gel. 
ExupaATIONS OF GEL.—These occur 
frequently as drops up to 1 in. diameter 
on ceilings and walls, and as craters up to 
j in. diameter on floors. Old deposits are 
usually white and dry. Fresh deposits 
are usually watery, viscous or hard, yellow 
or brown in colour, and resin-like in 
appearance. Fig. 3 shows a fresh drop 


IMPERIAL COLLEGE OF 
SCIENCE AND TECHNOLOGY 
Bursaries in Concrete Technology 

Bursaries of {460-{760 according to experience 
are available Session 1960-61. Candidates 
must hold a degree in engineering and have a good 
knowledge of the theory of structures. Full in- 
formation from the Registrar, Imperial College, 
London, S.W.7. 


Closing date, June rst, 1960. 
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7 mm. in diameter, surrounded by older 
deposits. 

SECONDARY DeEposits.--Deposits of 
calcium carbonate often occur on surfaces, 
forming stalactites under ceilings and 
beams (Fig. 4) 

Some of these symptoms may also 
appear in concrete which has been dam- 
aged by frost or sea-water. Table I gives 
a comparison of the effects produced by 
each of these causes. 


THE UNIVERSITY OF LEEDS 
The University offers a one-year full-time course 
for a Diploma in Concrete Technology commencing 
in October, 1960. The course consists of lectures, 
laboratory work and a design or research project 


Applications for admission to the course are 
invited from graduates and from holders of equi- 
valent qualifications in engineering. Preference 
will be given to applicants who have had one or 
two years’ practical experience 


Further information may be obtained from the 
Recistrar, The University, Leeds, 2 
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One floor of 13,500 sq. ft. 
per seven days— 


OMNIA Concrete Floors 
contributed to remarkable 
construction speed in this 
major London office building 











i Friars House, Blackfriars, London, 
' occupied by Central Electricity Generating Board 
i Architect: Robin Seifert, F.R.1.B.A. 
Quantity Surveyors: Thompson & Alexander 
Consulting Structural Engineers: Reinforced Concrete Steel within the depth of the floor, giving clear 


Friars House, London, has a total of 
90,000 sq. ft. of OMNIA Floors on eight 
floors, using 29 ft. spans with a live load of 
120 Ib. /sq. ft. Spine beams are contained 


Co. Led. 


soffits without any projecting beams. Erection 
Contractors: George Wimpey & Co. Ltd. 


was completed at the rate of one floor per 

of seven days—a typical OMNIA success story. 

= The OMNIA Floor combines precast and 

nd in-situ methods of construction, and appeals 
particularly to the Architect because it spans 

iso economically to over 30 feet and gives a level 

m- and unbroken soffit without camber or 





Adaptable in design and for services 





OMNIA CONSTRUCTIONS LIMITED, 121 London Wall, London E.C.2. Monarch 2272/6 


The OMNIA Concrete Floor is available DERWENT CAST STONE CO. LTD., MALTON 


in all parts of the country from 15 OMNIA DUNBRIK (YORKS) LTD., LEEDS 
Licensees EDENHALL CONCRETE PRODUCTS LTD., 
THE ATLAS STONE CO. LTD., LONDON PENRITH 
THE BLOKCRETE CO. LTD., SOUTHAMPTON HYDRAULIC PRECASTS LTD., NORWICH 
F. BRADFORD & CO. LTD., EDMONTON JAMES K, MILLAR LTD., FALKIRK 
BRADLEYS (CONCRETE) LTD., DARLASTON PRESTATYN PRECAST CONCRETE CO., LTD., 
G. W. BRUCE LTD., ABERDEEN PRESTATYN 
; T. C. CAMPBELL LTD., NOTTINGHAM ST. IVES SAND & GRAVEL CO. LTD., HUNTS 


COWLEY CONCRETE CO. LTD., ABINGDON SAMUEL TYZACK & CO. LTD., SUNDERLAND 
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Multi-wire strand 


For prestressed concrete 


{ ’ 
tan ti 4 ae ; 





This photograph shows the stressing of multi-wire “ Bridge” Strand at 
the Perth Narrows Bridge in Australia. “ Bridge” Strand is made from 
Somerset Wire. 


CONSULTING ENGINEERS: G. Maunsell & Partners 
PRESTRESSED CONCRETE CONSULTANT: i. W. H. Gifford 
CONTRACTORS: Christiani & Nielsen Ltd. 


IF YOU WANT TO PUT STEEL INTO CONCRETE 
GET IN TOUCH WITH 


Reinforcements Ltd 


197 ENIGHTSBRIDGE, LONDON, 6.W.7. EKENsington 6311 


SMETHWICK, BIRMINGHAM (Smethwick 1991) - MANCHESTER (Ardwick 1691 
GLASGOW (Bell 2444) « MIDDLESBROUGH (3943) - CARDIFF by pe! 4$220 
BRISTOL (Bristol 21555) + LEICESTER (Leicester 25114) + LEEDS (Leeds 27311 


WORKS AT CARDIFF, SMETHWICK, WIGAN & GLASGOW 
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ACCIDENTS ON CONSTRUCTION WORK, 


Accidents on Construction Work. 


AN accident that occurred recently during 
the course of construction of a steel 
bridge in the north-west of England 
brought attention to the fact that 
although there are strict safety regulations 
in the building industry there is none for 
civil engineering. The Minister of Labour 
announced in the House of Commons 
recently that it was proposed to extend 
the definition of ‘ work of engineering 
construction "’ in the Factories Act to 
include most civil and constructional 
engineering. 

in a“ Report on Safety and Health in 
the Building and Civil Engineering 
Industries (1954 to 1958) " issued by the 
Minister of Labour in February, 1960 
(and obtainable from Her Majesty's 
Stationery Office; price 1s. 6d.), it is 
stated that the number of accidents in 
1958 reached the highest ever recorded. 
Two-thirds of the fatal accidents and 
nearly half of all accidents in building 
in that year, were due to falls of persons. 

Details of some actual accidents are 
given in the number for January, 1960, 
of a quarterly publication entitled “ Acci- 
dents : How they happen” (obtainable 
from Her Majesty's Stationery Office ; 
price 1s. 3d.). This review deals with 
accidents in factories, on building sites 
and on works of engineering construction. 

The Federation of Civil Engineering 
Contractors last year organised training 
courses for the promotion of safety. 
These are held in collaboration with the 
Ministry of Labour, in North London and 
Birmingham, but similar courses are 
being arranged to be held at Liverpool, in 
South Wales, and in Scotland. The sylla- 
bus is such that it is suitable for supervis- 
ors down to the ievel of ganger, and for 
young engineers. The subjects dealt with 
include the causes of accidents, tidiness 
on sites, excavations and earthworks, 
staging, electricity, lifting and carrying, 
and the cost of accidents. Dates of the 
courses can be obtained from the Feder- 
ation at Romney House, Tufton Street, 
London, S.W.1. 


Accidents in the Building 
Industry. 
The following is a summary of a talk on 
“ Preventing Falls in the Building In- 
dustry ” given by Mr. J. A. Hayward at 
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the National Industrial Safety Conference 
held at Scarborough last May. 

Accidental falls in the building industry 
were Causing some concern so long ago as 
1858, in which year ‘The Builder” 
reported that the number of cases of falls 
treated at London hospitals in one year 
was not likely to be less than 15,000 and 
that a very large proportion of the suf- 
ferers were in the building trades. During 
recent years there have been an average 
of 15,000 accidents reported annually in 
the building industry and, of these, about 
200 have been fatal. Although there was 
substantial improvement in the im- 
mediately preceding years, the number in 
1958 was a little greater than the average 
of the past three or four years. About 
86 per cent. of all fatal building accidents 
and about 50 per cent. of reportable 
injuries are the result of falls. 

The casual nature of the building work 
makes it difficult to apply safety training 
schemes such as can be undertaken in 
many other industries. Men are subject 
to the vagaries of the weather. When a 
man has spent several hours on a building 
site, probably wet, cold, and tired, he 
may not be in a frame of mind to = the 
safest way of doing a job, and this may 
be the reason why the accident rate is 
perhaps greater than in some other 
industries. If management and men take 
elementary precautions to see that safety 
regulations are complied with, many falls 
which now occur could be prevented. In 
one civil engineering and building firm 
where such precautions have been en- 
forced less than 25 per cent. of the fatal 
accidents have been a result of falls, and 
of reportable accidents about 20 per cent. 
have been due to falls compared with the 
average of about 50 per cent. for the 
industry as a whole. 


A Guide to Safety. 


A booklet entitled ‘ Organise for 
Safety " was published recently by the 
National Federation of Building Trades 
Employers and gives guidance to building 
firms on the formulation and application 
of a policy for the prevention of accidents. 

The correct methods of erecting and 
maintaining scaffolding, operating cranes 
and lifting appliances, and guarding - 
ings are well known, but the object of the 
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ACCIDENTS ON CONSTRUCTION WORK. 


booklet is to show how the determination 
of the management to reduce the number 
of accidents may be translated into taking 
effective precautions by the development 
of a chain of responsibility the members 
of which include safety officers, agents, 
general foremen, trades foremen, gangers 
and other employees, each of whom must 
be clearly instructed as regards their per- 
sonal responsibilities. The recommenda- 


Disposal of 
Unwanted Mixed Concrete. 


A suppiier of ready-mixed concrete in 
Washington, U.S.A., has installed a 
machine in which the aggregate is re- 
covered from mixed concrete that is left 
over at the end of the day. The machine 
is in the form of an inclined horizontal 
rotating drum in which is a screw con- 
veyor. While it is in the transit-mixer 
water is added by the driver until the 
concrete has a slump of to in. or so. This 
material is tipped into the higher end of 
the drum in batches of 4 cu. yd. to 
j cu. yd. The rotation of the drum stirs 
the material so that the cement and water 
and the finest sand are passed along the 
drum and out at the lower end, The 
screw-conveyor then transports the aggre- 
gate to the discharge end of the drum 
while it is sprayed with water to remove 
any remaining cement. After leaving the 
drum the aggregate is passed over screens 
and separated into coarse and fine material 
for re-use. It is stated that the aggregate 
so recovered is of the same grading as the 
original mixture except for the loss of 
some of the finest particles. The capacity 
of the machine is about 10 cu. yd. per 
hour. The water and cement are stored 
in sumps until the sludge has settled to 
the bottom, and the sludge is then 
scooped out and dumped into a worked- 
out part of the gravel pit. 


Partnership. 


Mr. E. W. H. Girrorp has taken Mr 
J. R. Lowe and Mr. H. E. Lewis into 
partnership. The consulting engineering 
practice will henceforth be carried on 
under the name of E. W. H. Gifford and 
Partners. 
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tions can be applied in principle by all 
building firms irrespective of their size 
since, while the complete safety organisa- 
tion may not be appropriate to a small 
firm, the principles can be applied with 
such modifications as may be necessary 
to suit particular circumstances. Copies 
of the booklet are obtainable from the 
Federation, 82 New Cavendish Street, 
London, W.1 (price 2s. 6d. post free). 


Reinforced Lightweight Concrete. 


KESEARCH on reinforced lightweight con 
crete at the Building Research Station 
was extended in the year 1958 to include 
aerated concrete as well as concrete made 
with foamed slag, expanded shale or clay, 
and sintered pulverised-fuel ash. Many 
specimens exposed in severely polluted 
atmospheric conditions for a year were 
broken open; corrosion due to exposure 
could not be observed on any of the bright 
mild-steel bars embedded in the speci- 
mens. Pull-out tests and tests on beams of 
lightweight concrete show that the bond 
strength was about one-half to three- 
quarters of the bond strength of gravel 
concrete having the same compressive 
strength. The bond of bars in a hori- 
zontal position during casting was only 
about one-half of the bond of vertical bars 
The deflections, at working loads at mid- 
span of the lightweight concrete beams 
though somewhat greater than those of 
gravel concrete, were not considered to be 
excessive. The combined effect of shrink- 
age and creep on the deformation of 
shallow beams subjected to loading of 
long duration is such that the maximum 
deflections of lightweight concrete beams 
are greater than those of beams made with 
gravel concrete by between about 15 and 
50 per cent.’ Building Kesearch 1958.”’ 
H.M. Stationery Office. Price 5s. 6d. 


Brochure Received. 


A new booklet entitled “ Asbestos and 
Asbestos-Cement Products "’ deals with 
asbestos as a raw material, and asbestos- 
cement products, and gives notes on the 
properties and methods of using such 
products, The booklet is obtainable free 
from Turners Asbestos Cement Co., Ltd., 
Trafford Park, Manchester 17 


April, 1960 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 


Architect to the City of Portsmouth: F. Melior, Esq., F.R.1.B.A. 


SIMPLEX CONGRETE PILES itp. 


190 PALACE CHAMBERS, BRIDGE STREET, WESTMINSTER, S.W.1 
Telephone: Trafaigar 1167-9 
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Apply in —y 

ComcreTe anp a ENGInEERino, 14 
mouth Street, London, S.W. 

SITUATIONS VACANT. amc Civil am ny wy a 
to work on sites with — 
Applicants should be 

be between the ages of aoe and sapertenae, fisskeding 


3 St. James's Square, London, sw 


SITUATIONS VACANT. R concrete detailers 
and a hada in North West London. Three- 
weeks’ y, and t in small 
expanding firm. Telephone Maida Vale shoo. 


oe By - 4 Structural ant civil engineers 
require heir Bristol office senior and intermediate 





Box 4639, ConcrErE ann CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATION VACANT. 
small 


Attractive salary, good prospects. Write, full 
i to Prestressep ae Lrp., 64 Battersea 
Street, London, S.W.11 


SI prtcannac cas of Ray ome “Structural 





- B “ 
tural Engineering Division —To deal with ications in 
of 


(EK/CCE/495/4), County Hall, ‘London, S.E.1. 
Sees VACANT. D. W. Coorzr coy 
draughtsmen experienced in in reinforced concrete and/or 
steelwork and/or timber engineering. A in writing to 
165 Westmorland Road, Newcastle-upon-Tyne, 4, stating 
age, Qualifications, and marital status. 





Aprit, 1960. 
SITUATIONS VACANT. Reinforced 
/ and detailers 
of consulting im salaries and good 
in! » we-days’ week, pen 
sion scheme, its honoured. Apply in 
confidence, with full de of experience, and y 
to Ataw Marswact & Partwers, Federal House, 
2 Place, <a, W.6. Telephone Riverside 8771. 


/ 
for in’ work on varied types of 
Structures. Five-days’ week. Luncheon vouchers. Apply, 
with usual details, to 4*- F. Fangumarson & Partwers, 
ural Engineers, 34 _— Anne Street, 
Langham 608 


Chartered Struct: 
London, W.1. Telephone 


ASSISTANT 
DESIGN ENGINEERS 
AND DRAUGHTSMEN 


| 

| required for Ser design and detailing of reinforced | 
Acum range den a offer excellent ts | 

| to oth quate tn and those who are studying | 

» jon scheme. | 

| ly, stating , qualifications > and experience, | 

~, 1 NAGER (A. DE E. ¢ jour Lancs | 
anp Sow Limirep, 2 


G.K.N. 
REINFORCEMENTS 
LIMITED 


have vacancies in their Birmingham Dra 
Office for Concrete — 


Detailers Five-days’ week, pension scheme, staff 
canteen. Write to mer Exoiween, G.K.N. Rer- 
rorcements Lrp. Street, Smethwick 4°, 
Staffs, or ‘phone dean 1991. 


NATIONAL RESEARCH 
COUNCIL, CANADA 


DIVISION OF BUILDING 
RESEARCH 


SCIENTIFIC RESEARCH 
OPPORTUNITY 








Research, National - 


Properties and use of concrete materials in well- 
equipped laboratories located in Ottawa. 


Applicants should hold a Master's degree from 
ee a 2 ee 
experience in the cement or concrete 


A. A eS. 
re ae a formation 
should be addressed to 


Sagioret Officer, 
Nat Research Council, 


Ottawa 2, Ontario, 
Canada. 
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CIVIL ENGINEERING 
DRAUGHTSMEN 


required for design of reinforced concrete structures 
and foundations, steel structures and brick build- 

omnection with heavy Engineering and 
Chemical industry. Applicants should have rele- 
vant academic qualifications up to at least N.C. 
Standard and sufficient experience to enable them 
to prepare drawings from verbal and briefly- 
sketched instructions. A knowledge of site survey- 


ing and levelling is also necessary. Write for 
application form to Persowwa: MANAGER, 
IMPERIAL SmEttING Corporation LimITED, 


Avonmouth, Bristol, quoting reference CD/CCE. 


CONSULTING ENGINEERS 


fler permanent, pensionable (if desired) posts to 
those really interested in advanced structural 
lesign, draughtsmanship and building techniques 
The structures, large and small, in most cases have 
strong architectural interest as well, and the mate- 
rials used are as varied as the structures: concrete, 
brick, steel and timber, with strong emphasis on 
concrete, reinforced or stressed. Applicants should 
be qualthed and experienced as appropriate to the 
various grades offered, and those keen to learn will 
have ample opportunities of doing so both in the 
office and on the site during constructiot 


Pleasant working conditions in friendly atmo 
sphere in new modern offices in Hanwnersmith 
(from mid-April). Five-days’ week with good 
holidays (current year as well). In addit'on to the 
basic salary, generous annual bonuses are paid 
rewarding efficiency and hard work directly related 
to individual effort. Luncheon vouchers, car 
allowance and travelling expenses between home 
and office are paid in addition to basic salary 


Jobs are availabie in the following grades 


Senior Assistant Engineer. Preferably with 
good University degree and professional qualifi 
cations. Approximately 7 years’ experience at 
least, and age limits of 30 to g0 preferred. Basic 
commencing salary in the range of {1050 to 
£1300. 


~ 


Engineers. Newly qualified with good 
Iniversity degree and little or no experience 
Opportunity to gain site experience. Basic 
commencing salary between {600 and {700 


3. Experienced draughtsmen with 5 to 10 years’ 
drawing office an, ae rably with some 
knowledge in and aptit for design. Help 
will be"given to those studying for 7 B 
examinations, with opportunities (as they occur) 
to gain necessary site experience. Age between 
23 and 35 with approximate basic salary range 
of £750 to {1100 


Please write or telephone for interview to 


CHARLES WEISS 
AND PARTNERS 
1 WANDSWORTH ROAD 
LONDON, S.W.8 
RELiance port 
or after mid-April 1960 to: 
123 King Street, Hammersmith, London, W.6. 
(Riverside 7843) 


Travelling (and hotel if necessary) expenses in- 
curred for attending interview will be refunded 
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— VACANT. Consulting engineers have 
vacancies for reinforced concrete detailers, and 

d with experience. 
oe oe. Apply in wri to —— Wa- 
DELL aRTwERS, 169 Wembley Park we, Wembley 
Middlesex. 


iL Gelert oor 





SITUATION VACANT. W. & C. Frencn Lro. urgently 
require B-, - ‘detailer mainly for reinforced concrete 
design and Ap must be keen to a 
about new methods and types of construction Apply 

writing, stat age, —, required, and full details of 
experience, to Personne: Mawacer, 50 Epping New Road, 
Buckhurst Hill, Essex 





SITUATIONS VACANT. Designer-detailers and draughts- 
men ex in concrete required for interest - 
ing work on nuclear power stations. Apply, in writing, 
to the Curer Ewciwerr, “ory Crvm. Constructors, 
52 Carnaby Street, London, 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required. Good opportunities for advance- 
ment im new company. Apply Enciweerinc, Desian & 
Construction Co. Lro., Ardshiel House, Empur- Way, 
Wembley. Telephone Wembley 0474 
SITUATION VACANT. Senior qualified design engineer 
for consulting engineers’ London office, to take charge of 
reinforced concrete section for blocks of ofhces, hospitals, 
ete. Write, stating experience, and salary required, to 
Box 4659, Concrete anv ConstTev : TIOWAL ENGIneretne, 
14 Dartmouth Street, London, $.W.1. 
SITUATIONS VACANT. A consulting engineer, intend 
ing to —— his activities, requires senior engineer, a 
design detailers, and draughtsmen 
Very good prospects and salary, but only first- men 


apply, stating age and experi 
ence, to Box 6 8, Concrete ano ConsTRructiowat 
ENGINEERING, 14 rtmouth Street, London, $.W.1 


Experienced 
Reintorced 
Concrete 
Designer / Detailers 
and Draughtsmen 
Wanted 
for our Stattord, 
London & Provincial 
Design Offices 





















Apply 
A. P. MASO 


Chief ineer: 

B.Se., M.1L.C.£., di Soe ee, M.ASCE. 
THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 
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SITUATION VACANT. Structural engineer required ex- 

in reinforced concrete with particular reference 
to multi-storey structures, and ably some knowledge 
of prestressed concrete. Candidates must be qualified and 
capable of Lm agen preliminary designs and estimates. 
Five-days’ week, and superannuation scheme in operation. 
Apply, giving details of age, experience, and salary required, 
to tce Mawacer, Tue Exrannen a Co. Lrp., P.O. 
Box 14, West Hartlepool, Co. Du 


SITUATION VACANT. Stabiaee concrete products com- 
pany ueeds engincer /designer with experience of all types 
of mould Gaston. Salary {1500 per annum, plus car and 
possibility of directorship. Write, giving full details of 
experience, to Box 4662, Concrete anp CONSTRUCTIONAL 
Ewnciverrine, 14 Dartmouth Street, London, S.W.1. 
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SITUATIONS VACANT. Draughtsmen. Reinforced con- 
crete designer /detailers required. Write Wettestey Co. 
(Loxpow) Lrp., 349 Brixton Road, London, S.W.9. 


SITUATION VACANT. Structural engineer required for 
design and estimating of prestressed frame and reinforced 
concrete structures and hollow tile floorings. Accustomed 
to design and supervision of prestressed and post-tensioned 
concrete units, Please stage age and experience. Salary 
according to qualifications and experience. Superannua- 
tion scheme. Write, addressing envelope “ Personal", to 
Managing Director, Box 4665, Concrete anv Construc- 
Tiowat Ewciwerrinc, 14 Dartmouth Street, London, 
S.W.1. 


Se eR 


PU 


(Trotlope & Colls Led. — 
Holland & Hannen and Cubitts Ltd.) 


SENIOR ENGINEER /AGENT 

SENIOR QUANTITY SURVEYOR 
WORK STUDY OFFICER — 

INCENTIVE SCHEME TARGET SETTER 
CIVIL ENGINEERING ESTIMATOR 
GENERAL FOREMEN 

INSPECTOR CRANE & LIFTING APPLIANCES 
ASSISTANT ENGINEER ¢Fieia) 
ASSISTANT ENGINEER (Design Office) 
BONUS CLERKS 

DAYWORK CLERKS 

ASSISTANT SURVEYORS 

SECTION FOREMEN 


The above positions offer good opportunities for promotion to 
men with initiative and capable of accepting responsibility. 


Services of the following staff are required at the Nuclear 
Power Station Contract, Trawsfynydd, North Wales, and 
in the London Head Office: 


Applications, stating previous 
experience and qualifications, should be 
addressed to: 


Mr. T. |. Winter, Business Manager, 
Nuclear Civil Constructors, Nuclear Power Station, 
Trawsfynydd, North Wales. 











PECL ELLE CULL CU 
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SITUATION ANT. Consulting engineers require 
reinforced silers. Minimum three years’ «x 
mee. | sitions. Pension scheme, luncheon 
vouchers " { experience, and salary required, 
to F. R. £ skTNeERS Lrp., Dacre House, Dean 
Parrar St er, S.Wa 
SITUATI ANT. Junior assistants wanted * 
consulting office. Apply in writing to W. E 
Bupcex RS, $4 Queen Anne Sheet, Lenten, Ww z 
SITUA VACANT Reinforced concrete designer- 
detail versant with hollow tile floors, staircases, etc., 
requir pecialist contractor in London. Write, giving 
brief teulars, and salary required, to Broapweap 
Prot rs Lrp., 231 Strand, London, W.C.2 


SITUATIONS VACANT. 


engineers 


Civil and structural. Graduate 
snd designer-draughtsmen required for all types 
works on large civil and structural engineering 
projects im the U.K. and overseas. Resident engineer 
positions also available. A high rate of earnings is paid 
im this firm to those with initiative and ability. London 
James & Partners, Consulting Civil Engin- 
ywwer Grosvenor Place, London, S.W.1. 


of design 


SITUATION VACANT 


Senior engineer required fer 
London professional office 


Must have professional quali- 

ahons and at least five years’ design experience in 
structural reinforced concrete. Knowledge of steelwork 
an advantage. Age limit 30-40. Candidates should be 
capable of handling contracts from start to finish, and able 
to control staff. The work is varied and offers scope for 
imtiative. A good salary wil! be offered Apply, stating 
experience, and salary required, to Farmer anp Dark, 
Romney House, Tufton Street, London, $.W.1 


SITUATIONS VACANT. Reinforced concrete detailers 
required for London professional office The work is 
varied and offers opportunities for gaining design experience 
Excellent prospects for men wishing to advance. Five-days’ 
week. Please apply, giving full details, to Farmer anv 
Dark, Romney House, Tufton Street, London, S.W.1 





LAING 











AGENTS 


are required for senior appointments on 
large construction contracts in various 
parts of the country. 


Applicants will be required to have a 
sound experience on a wide variety of 
L.1.0.B. or A.M.LC.E. 
qualifications preferred. Age 30-40. 


contract work. 


These appointments offer progressive 


and permanent employment with 


superannuation scheme. 


Salary will be commensurate with 


experience and qualifications. 


Apply in writing to PERSONNEL 
Manacer (A.5), Jon Larne AnD Son 


Limitep, London, N.W.7. 


SITUATIONS VACANT. 
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izazi 


Designer -detailers required for 
v« engineer. fork 





permanent p 
from structural frames to prestressed concrete bridges and 


structvral steelwork. Work in London only, but site 


visits elsewhere. Scope for advancement. Assistance 
towards A.M.1.C.E. or A.M.1.Struct.E. Write for appoint- 
ment. Dowovan H. Les, 66 Victoria Street, London, 
S.W.r 


SITUATIONS VACANT 
men required for extensive reinforced 
foundation work in S. Wales. 


etc 


Ewcineerine, 14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT 
men required for contractor's office in 
Applicants, age 25~35, 


& Co. Ltp 





COVENTRY CORPORATION 


require the following Staff in Civil and Structural 
Engineering Section of City Engineer's Depart- 
ment 
(a) SENIOR ASSISTANT ENGINEER—APT V 
(£1220—1375), 
commencing according to qualifications, 
experience. A.M.1L.Struct.E. or other suitable 
qualification, and considerable experience of 
design and construction in reinforced concrete 


essential. Some experience of structural steel- 
work advantageous 
b) ASSISTANT ENGINEERS” Special ” 


(£785-1070) or APT IV (41065-1220), 


commencing according to qualifications 


experience. Previous experience of design and 
detailing reinforced concrete structures 
essential. 


Programme of major development offers excep 
tional opportunities for experience of interesting 
and varied work. Housing accommodation may be 
available. Removal Expenses Loan (up to {50). 
Application forms from CITY ENGINEER 
Council House, Coventry, returnable by goth April. 








are required for an i di xpansi of 
structural . The work will be 
inceresting and involves the use of precast and 


Please send full details to: — 
Personne! Manager 
HOLLAND AND HANNEN 
& CuBITTS 


(GREAT BRITAIN) LTD. 
1 Queen Anne's Gate, London, $.W.! 


ranges 


Design engineers and draughts- 
concrete heavy 
Write, giving age, experience, 
to Box 4661, Conceere anp ConstTevcTionaL 


Reinforced concrete draughts- 
Westminster. 
must have had at least five years’ 
experience in detailing with firm of repute 
applications only, giving details of experience, to TiLeman 
, Romney House, Tufton Street, London, S.W.1. 


Written 
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SITUATIONS VACANT. Senior ~-—" ont Gms ae mag 
in 
— salaries offered. Permanent < --— Progressive app =ppesn: 


Norris Conseuctaxts Lrp. 


Queen's Road, Bristol, 


STRUCTURAL ENGINEERS 
REINFORCED CONCRETE 
DESIGNER/DETAILERS 
wired for design work in the rapidly 
feld of multi-storey oe ion 


construction. 
pects for men with ability. Write to the 
Officer, Unit Constrauction Co. Lrp., 
iddlesex. 


OVE ARUP & PARTNERS 


will shortly be opening design offices in the Croydon 
and Watford areas pet vacancies for engineers and 
detailers experienced in structural ie Salanes 
in accordance with —- up to £1300 a year. 
Luncheon vouchers and staff pension scheme. 
Please write to 13 Fitzroy Street, London, W.1. 


CIVIL ENGINEERING AND 
STRUCTURAL ASSISTANTS 
(Intermediate and Senior) 








Required with design or detailing experience in any 
of the following 


(a) Drainage and Sewage Purification Schemes. 


(6) General Civil and Structural Work, including 
steelwork or reinforced concrete. 


(c) Hydro-Electric works. 
(d) Water Supply. 


Sepeeeies Se Scheme. Apply by .-y stating 
og and experience, Babtie, 

w & ——¥ Chartered er "Engineers 17 
Blythswood Square, Glasgow, 


SERVICES OFFERED. 


= RVICES OFFERED. Experienced graduate engineer 

J -time services to consulting engineers. Fully 

Prompt attention and services assured. Box 

wha Cone Concrete anp Consteuctionat EnNGIneeRine, 
treet, London, S.W.1. 


sanvecmes paranee. Capacit le for 
engineers for ond ‘oralion's “ - types of rein. 
forced concrete Sand Site frame ye = heavy founda- 
tions, road works, etc. Drawing office services. Tele- 
phone Tulse Hill 9195. 


SERVICES OFFERED. Qualified and experienced engin 

eers offer consulting engineers a dest-diass cuveien ton’ ofl 
types of civil and structural works, Te neagg On steel and rein- 
forced concrete. Design end detailing 4 - 
CRETE AND CONSTRUCTIONAL ENGINEERING, 14 th 
Street, London, S.W.:. 





SERVICES OFFERED 


=_= Engineer wishes to undertake reinforced 

concrete design and detailing for Consultants. 
Box 4664, Concrete anp Constauctiowar 
Enctweerixc, 14 Dartmouth Street, Lendon, 
S.W.1. 


Apri, 1960. 


FOR SALE, WANTED OR HIRE. 
FOR SALE. Steel gutte ironwork, sheet metal work. 


E. Stermens & Son Lrp., th Street, London, E.C.1. 
Clerkenwell 1731. 


FOR SALE. Unused 500-tons three-station my 
concrete slab 


FOR ane. Lattice steel erection masts (light and 
heavy), 22. . to rv L. ft. + ee for immediate hire. Bawt- 
MAN, 21 Grosvenor Place, London, S.W.r. 








“THE CONCRETE 
YEAR BOOK” 


1960 EDITION 
1288 pages 


Price 10s. ; by lis. 9d. 


post 
$2°40 in Canada and U.S.A. 


HANDBOOK 
In this Section no attempt is made 
at giving individual opinions, but to 
present in concise and convenient form 
ifications or methods which are 
either standard practice or recom- 
mendations formulated after thorough 
investigations by competent bodies. 
Complete memoranda and data of 
everyday use. 


DIRECTORY 

The only complete Directory of the 
concrete industry, classified under dif- 
ferent headings for ease of reference. 
— list of trade names and 
brands 


CATALOGUE 

Describes the businesses or products 
of more than goo firms connected with 
or catering for the concrete industry. 
Invaluable to anyone seeking a firm of 
contractors to carry out special kinds 
of work, or a machine, material or 
product for any purpose. 


Make sure of your copy now. 
CONCRETE PUBLICATIONS LTD., 


14 DARTMOUTH STREET, 
LONDON, S.W.|! 
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We know 
what it’s like to walt 







Tentor Bars are scarce. But so is the mii Hit] 


mencla aoe . r | 
kB yi =) 


That, unfortunately, is the long and short 

of it. To those of our customers who 
are waiting for delivery of Tentor 

Bars we offer our apologies and our 

gratitude for their patierce and - 
forbearance. We are doing everything : 

possible at this end to speed things up and : 

to meet requirements as soon as possible. ; as 


Tencor Bars are supplied by the following 
companie, and their branch offices -— 


McCALL & CO. (SHEFFIELD) LTD., 
P.O. Box 41, Sheffield. Rotherham 2076 
STEEL, PEECH & TOZER, LTD., 
Branch of The United Steel 

The Ickles, Sheffield. Sheffield 41011 


iil 


TENTOR BARS Registered Trade Mark 
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Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 
The BRC service includes a Site Investigation Department 
REINFORCED CONCRETE IS 


Sei N CONSTRUCTION AT ITS BEST 
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